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<^_Lc 1 <Jl11jL2j 6 J jL^Jll l <3llJ| j jl A j^nil ^Jl ^joillll Aj-& ^ ^JLjCUJ 
Ca4 1 LojjJj . ( yu<jLa Ijifc ^_ 1 cj ij^uull^I ^Jl 
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.iilLlI <jjlI uU:Ij2 
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<Laul^jJ La^Lk. jl ! pJJL^ LoX.J 
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A aIc ^"j_ jLsI 2009 ^lc ^_2 .A _i^js 

^Lcl-Lc LL-Ujl ^IaJ do_i I^yj 1 ^ I 
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1 * 21 . 


£“llj| ij\ JUUlS .^.LsJI Ij_& iLLulo 


Fusion Triggered Fission (*) 


. 5 _>JjlLjl 1 I iijj^lll diLcLLlI Jiu-Lj 
4 jlLjlJI 6 d-A <^j(j (^-0 .E> 

9 

^j^AUI ^1 (j-^* 6 ^ ' ij n j 
dl^IcJI <^ILJI dlk .^1 prototype 

^ ^_2 — j,j_JJI CjL-OlJlj jc_joj 

^j -2 LiJjVI d 1 J LvAj I — 
dLJ j-u dUd < j£.l_ 2 -U 

^^Aj|j(jjJI <AjlL dl^jjJI jkdu 
,jkij ^>.1 Jj —(^1 u* jl d— lJI 
<jljGJJ iiUaJJ ^j\*\ s J . 6 j_ 2 ^_aJI jiA 

< 2 cl jlS“i i ^j\ 6 ^Ia- ljjUlII dl^d -11 6 db 

<Jllc| <JLJjI ^_II 6 j-^-^JI <1 _alia £^L 

jJl^J .1 ^LcdVI Ij— ±a j -^>^1 jl 

((^j)» ^1 4 jlo_L_<jlII ^Ua_ujLi^U 

.A> 4 jlLl 2 j cull < \\ \^jj J^JI < LlIsJI 

^_2 1 6 J-A ^ Ua I jJ I l ^ 1 ^) 

.^^alll Cj1 


d VJULCULO^. 


<1_sliaJI ^_laJLA d_^ ^jl 

^_c jjbl <_aJ *2 jxL <^jj^jJI ^)Ua_ cjjaVI 

4 \.\\ldJl A _s j^jJI <1 2UaJI d^_cLLo 

^LcJjVI jA ,.vLo ja jJaj . i \ j 

(JdL^jLlI ^)IL_ lajVI (JdLLo j_Gjlj 

dLjjAjJLJ <1_ l2 ^ (^J-ll J (—aJ_i_ujlL I 

jaL^Gj 6^)Ja_ cjjljlLI dl )jJI i'\ a AjaGLo 


jkG 


IJ ‘J 


O'* 


I^j3j J 



1 dljj 


^_2 dlljS <UiljAaG_ ojI a s I_ 

.<JijjjjJI 4^1... | 

jlla_LuVI — ^LoJjVI <laA^-o ^^.2 

<-aGLJI dl_ijjIGJI _Ijli <1 _ 


< \Lc jjdaG _ qJjVI d I j Lad I ^j_c 

Jl <^UJI 

I J-A^ . - LjU 


;UGjI 

Jjj ^_2 jljul 2 jLLa_<JuVI 

III ^J-cIajJI J Jga _<_uI 


j je 


^y\ 

^IJ 


<(J^v^kll J^ijJI <LojL £- 

<c_J-LaGJJ j-J- ^j_GljjJI ^ 

& 

oLU: ^y& ^GUI) uJA-GGil jXJAjlj^jJlj 
( ^^jjaIji^jJI U.\ is~i ^G ^ya 4-GGlc 6^)Jl2j 
u-^ 2^2LJI -<_ail JjijJI JLa. jl 



2x3—cujjJlj ^x^LjJI jGJ 

^LidVI jAlG_<_ojJ O_ 0 I j J^£- 

jJI a _lLlsJI J_jLa (^jJI ^(^jj _ 2 JI 

dll j <, \\ jj J^JI <_LI 2 JI ^_2 j 2 ^Ia 

2)1 2jJ- 1^L-II ^ vLl_ <_ujl 2 >( jxu i_Jill ^_2 

2)-<i _ cua ^LcdVI d^LcLG Ij)^T\ s 

1 ^ i s* » \ 2a^.jj Jl (^j —^ Jil—G. 


^^UaGlj L^_^.LidV J^A ^ 2 \a i (jAa, u 

L. 1 * A^ill ^Jjl 2)1 • ^Gliaj dLj^)A^AA 

*< * 

diLcLlJI jj_aG iIa^a EpLafsA dl! J ^Jaxc 
^JaJ l^_ol JaG _I_ul ^G I_OA^A^I <1 _ 2 lla 

_<_G <JLaJl 6 J-A 3 id^L-ldJI dl_1 a 

lGILII g J ^_ 2 ^jja jl JLg_gvi 

(J IjGa-L *2 I 6 ja. j^J^LoLlII J-t^a ja JaI 

jl?—( ji <_aL^JI 

^Ld^ 2 l ^IjGGu-ul 6 JaJla. <Ja <_uj 

^^)jJI ^.1 a < 12 i*21 Jjfej <^)IL a Vi i*21 i 2 ~v \ 1 
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J^ijll )) [<jLaliI LujjdjJl^ J_£JLe 

dcl^j jJJUluj (g jJl J-O^l u<! ^LuuUI 

6j-lLLlo <AJuuaJ <j| lixlalujl ^jl <JL3 lUI 

. (( (jS'i \ (J5» AM i^ 6fr li^J ^JXLOjlLJI 4-3LjUj| 

^_S ^LqjlSj _ilLe <JjLa-e _Sj 

_UJJ <jaiajJI LiJjl _uj CjI^jlL^-c 

^d jLle I <j uj 6jiad Lsl j-ll _e JjlL 

jjkli <j^j—. d. 


> ** ^ ^ 

4-1J j X i I 1 4J| ^-lc ^JXL^luJuJI 4jt-XJJ I 

<r^J-° ^^- L u^ a j 

I ^jxla-ulJ I ^JL-cu I Li l^-L I <La.JJj . <Le Le I 
^_Lc «JVI jl ^d Sddlj ^Jl£. 

6j-e JjSl j_^11 6.daL-e <dLa. 6 j _LlC 

OLfllaJLi -UjL^Lij A _LdjJI ^d 6J_:a.lj 

** jfl 

( l-W^'l) Jj-Uo£| (jLi- JUJ I 

iojAi jif- Jj Jj j < ^jjjJluj-1 I Jjuuj^I J I 

<4_i^JLC ^la^J 1500 ^Jl CUjLS 4-3L-CU^f 1 

£j\ .A i 1 6^)l^aLI 6d-A -1 jl2 

<J^LL — ^Li— oj^I ^j . |j—coJI 


(j^Lx^juiLi — J^Uil ^LUI ^lL-J 1 

jl jLLjJI ^j-O <£.LajJ_ oj! J (jA ^ ,1 j ^ I 

9 

J^jl <^dJI o^jUl ^—cu£1 ^ 

La^Ij[J A _^I-S. e <6j^auaJI _II ld_il_UJ 

Jjjj^JI Jj—uj £1 Jjl jl cr}—^Jjd^JI 
. ValUJLi jjf\. 11a.ll 

Jj'j 


^xLu-ssJI jUlII ^jxjujl^ £c_jLJI 

< < iJJI j Aj /'\(syngas® 

jlj-oJJj _^-^1 ^ t^Lcu^l 


uMjJI ^-A-^J 5_uL)lOJ^JI 
L-OlJI —JUU (jl <1—jLa II 6J— 

Jjl£. 0-»-jljlLI jJ— i-i fjj —Jj—^I 

I_cllaj ^jl . Jj_2^JI Ij_A ^ 

J[^_i Lo^ — IJ ^ _ cjjlc-LjJI 

£_ijl_Lie ^j-ij-ej <^jlj-ej^.Le .A> 

<ji _Lii)) — [aSLLJI ^jllll dx^jJI 

:« J-^-lj j_XV) jl_La is~>\ 

Solar Gasoline (*) 
synthesis gas (^) 



JjLcu jqiq 


Sj^jXI (jxiAuill 3 juJj 1 
.CaLaJ^fl (jljJj-uj 



jiij ^- 


/ 


/ 

i/ - ■, 



* V • * 

• .**• : 


\ 


\ 


<£.Lu ——Llll 

AeulaL_ ujj Lae j_j^l <1_sliaj — 6J_^.Ij 

.<iel^ <j_uj J^La. ^ 4j i7«\ll ^jl_uajaJI 

^j^a. jJj — Jjj^aL f-LoisJI _ uj I I jU 

J^Luj ^j-IJ — ^jAjIaII I JJi (jA 

lA^ isAi o' 

( j_a <aLLj Le ^ ^.Ti \ J_3j < JljJI 

jjJ-e] < ( jujjJ .N> j_<-o ulSj _Lie 

^cLuuaJI ^Lj_uaJI f-LuJJ dljj_llll j^jLI 

_ J J-iJ^JI _ 


^ \ ^ J jr* uj_sj j bj \ \ 5 v Cj 1 i e*S I ^Vie 

jJt_uoJI <Jl!LJI ^1 _eJjVI CjLljjJ ( j_° 

OJla ^JLJLJLij .(jLajLi < ee A^>llj 

lj_Aj < 5 jljIjlII JL)I >e 10 JLslj_LjVI 

^ - 9 0 

jl^ <JLJULe J \C- <jLaj ^j-e <_ejl^^e (w .i llV\ i 

-^Vl ^LL ^ e ^1 

J- 4 -^ c^l c> 

. ^jjJI ^_2 <IujjJ| ^ 1c. JaA2 CjLLILj 

(_1 l-U^i i jjf \II ^LIjV _uajJI (jl 

^LeJjVI I4JI ^llrwJ V CjI_jIa! luuauil 

.jlLulu^l <AjlU Luaj) is ~\j — ^aJLaJI 
<j^»e_i (^jJI jILuIluVI dllj Le_i 

Cj lL^LJIJ I J^-I I (j ^ J-» IJ J e 

Jt-LLLI J>all dll j ( j-° 

^j_e CjI _jlj_ ju j . ^ J_i I Vi II 

^J| CjLsjlLoII 6JJ_auLe <1_iLua CjI _ij^ 

J* C> ^ 

A 1 i a ne ^“iLel ^_S <_il J-e ^jjljjjjJj jl 
^uua j J_ 1 l 2 (A _LLa CjI _iJ^Lill ^jl 

t La^j LaJll <La.j eJo <1_Jj I <JJA~ C ‘> 

^jl Jj^l ^1—ill ^£-2 <il 

6jd _>jlkll 

.^2ljJI (_djl (_yk L 3j'^'' 

<JJj JyS .P .O 
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<jJ 111 | sjLAJ I J . [L jj-^j I 5->Vj <ts-a La* 

Js. <_>V-ua> J^i Ij _uaJI ^uIj ^-A 

J| Jx^jlll L5 —Ia. jl <C 5j— jL> jx.Lla 

LAjI Jljulj La£ .^Ll ujV- 1 (Jjlj-a 

j|. Llj>oJJ <jJIjl!I <i _qKl 11 

JjSj ^Lll *Lulial LjjLuj (Jja^-LlII 

jVjj 2.65) dJISU dljVjj 10 4_ilgb 

jlsJI J _JuV ^ Jj <la_ ujIJJ (jll _ ! 

JLAJ^JI ^jXlJ_jJI {j _i! _cllixaJI 

J 

:JjSj <<Jxa .G .E> dljl_uxll £jHJJ j 

^j .lc LaJj ji *wj£. Jc ' >U<I ^V ^J)) 

LjJj La dllj^ 1 \ \ \ 1j <diljJ ^LUI 
<ylu .D> . ((dllj (jJuL^l Laijxxl 


( j ( jjj^J| Jun^l .jlj dlc-lli <A1 3 

. (JJljJLa Jl <Jj)^.ll <_uI \a <jlL^. 

ixJUuxa li Ijj I Jljj <Lux&j <^jxOjl> I La^ 

(4-1111) J-lxd-Lull <jjllj dJV_X_u I ^j_a 

^LLA.X-7jJ I (jsfiAs semiconducting 

. (jA *V u i*S 1J (jA^Jjd-A ^Jl e-lll jL i n \ 3 

^jJI (jxULJjJI ^_ jLjlII £._xLJLj 

_uxll JaAl jj& 4-ilc. eJ-lxl!l (J, \u 

d-lljLa L JjL_u dlju^. a Jl<S .<LxLlxLuJI 

(JJlAJlS j _ui^n JjJaJI Jji_uji^I ^jLjlujI 

LI_AJj <\\~± d)L>_ ujVI jjjjlS)) <j£.Lil!l 

_uxj <i >jla < zxj j 900j 1500 £/ 


Jl La£ «(6jUI Jc Ij^ 

(J-aJiJI ^_S dljl a Till jjl£. 1 \ a 11 dllj 


jJ I dLxa^ j-V^Gj i S dal Jj_2j jjlSjj 

Jji_uj^I ^212 ^j-iLaixalj <2lUJI 

. Jil J^lla j^J 

J Jj— 

—ujjj-uxII ^jl—aJI^I all ^—uaj 
— Ijj _unua <J»_aL^.j jc_jjjjj <jIaSlU 

( j-aJUj _cLxuaJI jl_sJI ^1_ jj>y <J1 

.1 CiljLuxa ^-xjj <jluuIjJI ol^j-ulll 
Jjxal^ ju^ u \lLll^ 2)“^ —ux^ 

j-oC (J^Lk j_a ^jIj <^jxu_txjxxjLujLaJ 

^LnL <f.lil (J cUlil a 

ji.ljjaJl_ ujL (jA_^jjJ^JIj _U4$^fl 

.4 \ a <ia a nil £“|jWI ^j_a 6 Jal a nil t- L>j ^ II 

^-uujJl^jjlj ^_a CxjV Jjj^jlI 5^j _Co Lai 


Jj-^j • Lfijlj-^ OJ-IS ^6j_a 

j-Aj JljjJjJ <_*_aL^. ^J-a] <CiLal^ .P> 

<jj> o[ :< 2 ^J I J dljlxlxa jaL 
, ((4 a a 6j5Lidl 0 I ^ Ic. ^I^_S 

j_A La dj IjjjJ^J^ 1 ^ l 1*^ \ I I j iC 

<jj> Cajj j| <l_SJ— gJI c j—a — 2 >> 

Jr. J-uajil 6J^I_uxl 4djla 7^ JO 

^j-a j^aa J J£. jj^ I Jjj^xJ 


u 


J 




. Luaul 6jljja^ <i-ulj Juajll 

uj J 6— 0 ^^*-11 Jj— 

^j^JlS)) .<_1^LLs <jLuxa-uj <JlLx J| JJxajJI 
— ((<jljLjJlLII c_juIjJI JjlLjj J| 4_2xL^j 

d L>jjj 5LI*2 1 JjJJ <jlLilS :<jj> JjIj La^ 
d^Luajll J| JIUjI <xSjlSj <jukLuxll 
\\'\\ a ^ dilj £-xa^. /\^ Vi UL^j)) ( Ifl 

2AsdL ^—ill jlj—II J—ua-Sl JJ— 

Lujlj La^ — (J-<xsl 1I dllj <(( l^-alylkjLxul 

c> ^j—^ 3j*-* — uu f“^ j)) <jj> 

Jjjl j| <6j^s.V\ in LjljI ^j-a J^GLa Ju^Jj 

Ja-uj J^ 4jLuxa_uxll L^LaJI 6J-A C5!j^ 

.^LjLa ^jL^JlII JjLslII (( * J^ 

^/SlIw .jr> 

Quantum Photovoltaics (*) 


d \« 11 a 1 \ \ jIjlxjjLj 

dll jj jiJI Jaj jj dadlllJI < d-s.ll ( J 

_a I_dl_ jjjJ^JVIj <\ _jjlxxII 

ejlxxxliLI JUJsl IJ jc-uxSjj jJ^-Lj _uxll 

. IjLl (J_uajll dl_uxll Jl <jjja*j 

dl J jxLa_ lxJI dLjJjS ^j-a JjJ-*-ll ^JJj 

jJ^J-LluxII eJj-ual LaJ,\cj (I ia.\\\<illa 
La (j^-J_ UJ ((^tlixl_ uj dllJ jJlLII)) jj-al 

J| Jjxll J£_uj Jr. L^lslla jilj 

clluxll ( J La jLJa.ua 1 (JjlS Jj^fl IJLa. 
^1 a ^ ^juxaL^JI UU1 ^1 VI <(Jxxajll 

dLjj^JVI jLaJu^.1 (j| ^_ cL^Ijj 

. J jJJ j I JjlS <lix Luxl I 

Jc JxxJI j^ dlljJ JjJLJI S^\ (j| 

d_^.lllj dLj jJlCIVI djJJ <X.j_i_u & Haul 

2010 ^klc _S . LAjLdaxxaV j_aj 

^j-^] 4 jV-^j <Jj X> Jl \a ^11 Jj^G 

^J^JI (J^ [lA-ujjG (jxil_c ^LS-aL^ 

c j-a c_sVl ixxlsiJ L^_xa UJ^2 j JlII 

JjIxL _ uj (j-a LsiIj <jj> JixjLi .dljjJI 

(> ja illjl <iua«jll <AxUJI Jl (j-saLxaJI 
<<LsljLuj IjLa ^-^J ^jjuLLliJI Jjlxxi^I jll 

/ ** »aj * \ t_tj | 1 ^ 1 ^jxxaJI LI uj LaJjLCj 
JjL| Ljuoj <lixl_uxll dLjj^JVI 



dLi^Lcu olj jJiSJI 
LVLkJI 3e liS vJu^Uixj 


OAUJJ 


L^LlJI Jj_^l I_JU. 


Jali %15 J| 10 • 




(£jJI ^jxxaJI ^)- 


ixijjj dl_Id dlila ( J»Lj^ 

<Ixla ^jl jJfe dllj ujL_uj I Jj^. 1 j .^j-^lII 

ojxxaJJ (j/Viall Tjj^ \ \s _uxll ^yc 6Jj^.I j 

%31 xJjld 6 JjJ _^-a 4jJalll 

d-jjJLxixl.1 I_i^LlJI JuaLSl ^ _ Q Jual) 

dLa^jVI (j_ujLaG ^jl . (%26 J| 

dV-uajll 6 Lu.VjI dljj-L IjjJ^aJI 
^j-uaLsVI Jj^JI <ja^JI j-Ij jl —sljill) 

jjjJaJI <^u-oLa <%60 J-^1 J| ^Jalll 


>kj&' 




1 ^ t< /\ t 


a I 
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(jLx9^ <±ul^ <ljJp dJ 

^-UIjlj ^ _c I <jalk j_ I^jl 5j 5_ 


•c£jL>^ Ju^l 

jjS^j-* J LA?* ^ £T*A>^ ^ 

^J-O jJl^l IwlA-C ^-Lc ^LJj ^j-lj^l 

10 Lpjj 6 jjJu-^ < 1 vj^ jJp jJ . ^ 1« q 

^-fl5[jklj 2 £_Lla <» ^jLc <Lalk CjLc|^£. 

2^ < 03 !^ f^jfj • ciA^ <£$xii 

^1 J-a-ojlI ^Aij^ ^ji 2>^-p <_^L^nJ 1 &j— a 

jxi I js I < {^y\ \ 1 < 1 11 (^j-Q d s c. (J I 

ol^p-G <JLjlJaj <lk_CJJLO ^| ( 3"*^ 

< n 11 Jui a_u ■ dii La uj CJ 1 J 4-J^) l^p- 

J-A^-AA £“ l^-S I J I iJ^lil (Jj* aTm! 

cJ2L (_uJ I *r\ cT \J . <2lkll JjJ jl ,^<1 a 

^jJ^A Lojls 2;^ — oIajulLuJI 2)_° Lite 

6jdjLl Ijkj — (^JlJlLlaII J_sl2 jJl£. J-AJlXA 

lSJ^ '-^ J- 4 *-" aIjL^JI 

<^Lw) i ^ ol—pjJ 10 *_ Laa 4 \ \.\ \ r\ 

djLidl jl^-LI jxJLcJ <d-ulj^Lc .g> 

.[HRLol^Ii^^ 

VI kpaj ui 

^jJI dljlji_caJli <<JLltl Jjlslj Jl2>lc <jI 


^JjuLs jlpk^l ^aLsla -ujJI ^^JjLcuj 

^ _2uI <2 j^Lj <k.L^. < ojlS A lxjlA 

<JLJt 2/ ^ ju ^I _cull <bJL»ll 2>° 

<_>J-X xs~> I <_sLc2il ! l^_Jj^| j kjlaJI 

2)1 • Lcl1 ^ 1 X \ dJ^l_i_uVI is*t 

Heat Engines (*) 


_cu ((j!$Jji_ <_uj» ^1 j a. j_ uLLlaJI 

** ^ ’ ** ** 

j^Jju-uj ^aJI dljLu-uJI (^.1 IVn . \ \ ^ 

LoJfe <jr>^ LaLj^J <jLLa> 

((5_>l j_> < \x iJ*tj)> :<JLaJI ^2 

<±* tJa jj <LS J£.VI 6jlj—=JI CjU».jA 
.^jVI CjU-jJ ^ iijj-a jiiSI 

(JI^)JL^. /\ — Akl2)-^JI -La _luaa 

—du cjIjIj 3j—s ~ jjJ-^J-* 

f*3^* ^bj -cj—lia L»Ij3 

.a nil ^.jLxJI a. 1 1*> \ 2^ v_3^)_sJ 

2x9^ o—p. ijp-J C5J—^Vl ^—2 ajIjJ 

Jl\c (jlil A\ ^ I i_A-A LAJLAJ -La i^-LI 

JJ-ajJlj <jJL*JI 6j)j _^Jl 4_ijl2) 

<L<_aAA ^k.l^pjl (_<Ajl2>JI 1 

CaIjUI 2)Ijl 9^ LT 3 I n * * <-<lL^JI J^p. 

I JJ_aC J_) Jj 2) I CA Ij^U 2>^J • ^J-tAJLA 




<^nll <jalLJl 2 p %60 j_ ^.a 2)1 

j? 

IpjJLc ^ \a< 6jj^ Sj-^Jl1I caL^jJI 


oik ^o 1^)1 \ a < 1 II 2a^^-^ 2x^ ^jl^p-^ 
<^j_du c-LaLlJI JjL^aj . <^lkll JjJ 
(j Kj.tnoi (ji Jl^e- 

^.1 _t_ul 2 p SJJjlII <^lkll 6J-A 

9 - 

jSJ lL^uaJi dljl 1 < <t ^.Jj <_AJ jL jlJ-O 

Lp^uj shape-memory alloys JSL-caJI 


< ajI^-lo <_slk 6jlj ^11 

(J^^fl »_spjJI 2)1 • ^ Iq^H l-Aj(^d-» 

6jlcl J-A <<2)jlj_ 1 .A> ^Aj^JI (JXLAJjJ 


6jlj-uJI jS.jLt f.lbi J* 6jl_>iJI JJjAi 

2)Jd 2p Lskil jl c ^jl<LII (JjJlaJojJ 

^jl^JI ( 3.*>>' < 2 x 3^J^ > kkipj 

»_uLt-oO 2h° 22>3_^ ^ <k_ ojI^a 

-JSkUl 2^0 hj\ ^jLc <_ksj 
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djl*_ cjjlLI Jl J-jLj-OlII 

<ULt-dj .<43111 _dJdil J djl^.*Ud_llj 

oIjIUaIIj oLi^.LlL1Ij oII^jJI j 
jjJ^j ^JLsJI ^ _ s & \ jl . pij^LUJlj 

oVj-LjII <>_* (10 18 ) oLj^Ji^ 

dlil^-ji <-ul \ q ^ ^ j cj < joules 

.jJLJkS JSuULU ^j^jArw^fl J^jSjJI 
K^jjAjjJ .P.B> 


u* jjlK?- 0 JLA?- Cj —^ 

<6jlj-sJI J_ jjJj 6jlc| dj_ ^jJI 

[^Ll ^JUaLs* <l^juu-ti .S> jfe 

Jdj_dd l ^ \ < N-o ^ A \\is*> <JU. <jjJ jlj_o 
JU.jl C jic1 Idlj ^1 6jl^JI 

Cjlwixil A -dJLA ^ <1--Ajlj-S* Cjl^J- 

V djl_SjalajLlli < \\\A~\ _call j <_IaIjJI 

JdjJLiJI cUi L_^Vl (jA Ujj :l^J <1— 


^ I j-dJ I Jd^_d j (jA \ a < n <jlL^ 
. Lt-Odl ldjL^3 J<: a Vi 1 jX 1 


2 

<J2djj fLl <jl3jl\ 5-ijd ^-^- s Xi 

^IjulLcuIj Q^-Jlll 6JJ& ^_2 jikllld 
dlM-cd^fl jlkfll jjjijditd ^x^dl 4d^L2ul 

^I^JI cj; ^ ■ ■ ~> 

j j\ I « 11 ^J\ £\ s )) jjJlLc J£ — £> Jdjddj 

((. <Jl 3 j^-Sd 


<dd^j3 4jU_Oj J 

JjdJl olS^J, %45_II <> 

15 * 

djldd_Cahill ^jLj JdljjLa <diJj <6 JljJI 


.%65 S^Laill £_2jd <jl 
<JL*d - duVI dlj - ^-O 

L^JlJ-O ^ I ^Ljt-O-UJ (JjL-UUJ < 6^ lj_CUd 


^ ^l^-llj oJ^JI u-° 

J^_2j_o JJ-a£- j-iJj3-s 6j[jJ j I ui^fl 

. 6jL u-<jJI Ca^I ^C uJlkil ^_3 j_s J_J 

JjjjJI dlj^-c S ^jAa dilj^ 

<i*_ JjUJ 60 l^-l IJ ^J-l I -I 21 _* ^ A 

<_^jLjJI Jlj_ jL^.VI CaIjI_C. JJ_ojlLs 

SlL^JI ^1 0 n^U 


^_S (A _slkll JjJ^j A _ilaC CaJ_^Ia 

(J L J-Oj—S \ ^ 

** f- j $ ^ 

^JJ- 0 U 1 ’JJJ—^ ^ JJ^ 


^cJsLi-u ^_lc ^ASl JSutlu 4-C.j) 4 ^i^-o <JjlLa 

<jl1^jlo 6jJla^ CjIj>-S _l^J <JjlLJI 


. LkJ I I fA Uo is i^j j Us I £ a 

*l>* ^ u-° 

CjlcIjiJI ^-2 JjSj^ ia ^uka ^1-cu 

Lojlcj ( CLa 1^2_(JuJI <jA_ j LojlS A _ IjIUI 

J J_ojla Js _^ Jl J *" 1 - A* 

Sd^Q <jj^.11 j^lj sJI ca IjliJI 

■U» IS~) U_(-UJLA ^jJI <_C<^J_C 

c_jji_ (_ujla LoS . t5 S e HI ^IjaII ^1^-11 

^jLk <-oJ A^ill jl ijJlllI CaL-uKx\VI 


Shock-Wave Auto Engine (*) 


A 1 a II jLi_cu|J <^jJjlc .N> dljl-cldl 

^I^ji ujlLc <_aV j A, \\ nl^ AI 

^jl \ aA^IIj (jxi_iliil < _^U. V j| 

^Ul A \"\\ 11 ^j,_j .dlj^J.1 JSjlAj 

6jL _i_u)) (jl <jJL»JI J jl jJI 6* 

^-o ^1_^ . a 7m <_l^^-o 

JjJsl <1\ _<-u-o ^Jl JJ^II <jlaI j 

<J^jJI L^_jI j A \ A\ IL CaIj-^A 


J A 11 \\ 1 (^Ua CaUaIjLJLjI jXJ 

J* 

lo£ .<jJjLO> Jj_S _JkjSJI 

t 2 tll^J A ^j| jxl_ IsjJI lui^j (j^A-» 

.%30 J lS*i \ Lo_i ^-jljla^jLII 

(_S-^- <1 —<J—4-°> U^l J .'"'^J 

‘ *** 1 < * * I ^£-2 > (_3^ 1^ A11 CaV^ Us 

<<^.jJsl ^j-o^2 jJjl LJj I L^. Jj-oj l^ju-ojV 


6jJAj (J-OXJ < 2,.\^ a dl—Ijj 

j| <^l_ jj33) Jaljij_U^ 25 

iiUaJI 6>l_aS (jl <j_La> 



- j* ^ - 

^jLc f.\ 


dj^-a 
J ^Ol£- j-U-1 

^jaJI (3^j^ 


oUi 


»Ls 

Cj/j L iud! OlSjcU 


4J^LxJI dljlxuJI J 
I jlxJI a^j>A t5^ 

di,i^A.-A ^JJLU I 

3'i-^(j t,l dljUuJI JLIaI 

.jxuSiXL 4S^aJ,lj 


(jxull.1 1 " 1 1 j ■"' 1 t i 

^ 6^3^' l>° CJL^ UT^ J —: 


IIj ol jLu-JI ^ 


. Lls^Aj CaUl^.1 

II jAkjjJI caLJI 

<aj Lj ^11 Cjl^)Ui_<-uJI Jd c ^jlU 

CaI^j^-^ ^ JdiJi_<_UJ <JslS _Ld JjLd 

<^UJI £j\ l <l^Si U ^JJJLA 15> r> dAI 5 is*i 

,^j^| UIj dALjlkjJl (2)^ . a Vi 6 j 

J(jlsj (jl^Ji LdJUi <1 _ iV j <L*-cL^. ^ ilj 

L_iijJLJ — Ld LoJ I Q 111 1. ^ I f\ \ f\ t ^T\ ^ ^jJ | 

dl^2^C jl 5-2^jll ^^2 dJ^-OJ 


. ( jxdl^-LI ^JlXjLujla (_£ j-ll — <-cJ A^ill 

CaI^^II (jU ^jj^iJ. 1 JL^ ^ij 

^j-^A j-2^l J ^JsdJu_u < a! aVa A nil <JLd^_il 

. djl^-d \ dA La Lj-U-O Jjdjd-JI 

^ad^wJ jJfe ^-ojJsl dJjj—^-11 (j| 

^d Ji I djl ^d ^jILlLaj <^^Ja ^Lcj 
^jllJI (Jj-2-i I_^jxu^Jsl dljd^-o ^jdA 
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j . Cj LljLJ I ^ lc 4 0 a C. ovi ji 

jl_OJ ^ o-t-^a _II <(jJ cu^lo .D> 

Lculo djU oV ^-3 t_ i 1 \ a n s)l I 

jl^j 5_jln cj_II j La» : j_ j^ULlK _s 

^x\ ^jLn wave-rotor 
a^Oiu ^Lljj <«^Lao^fl ^_s oLja a^)II 
<jLi *_ j 1_^cVlj ^xsl^JI dl_ulll _a 

C-JAj iLi £-1 Jj)) jKutll^ ^Jj-duLC 

cdul^ l A^ A)) ‘a 3wAlJ <((J_<-<^3^1 

^y J^CLa ^jol-3 <5 jljL^_1II jc _jlllll 

.((^iVsll IJ-a1xj Jj3 

• ^ iki 

u* ^—A; ^ <jA> 6^ 

J_0 jJJ_{> A l_JO ^j- 0 0->J_3 I JI <J I 

Ijjfc ^ 111 W <<q <^C _JuJ ^j-O^LlI 

<Aj J_t-i2s A CjLj^j-a ^Jl <AjjL jJjll 

^jJI dlj^Jsl CjI J 5j^ljjJI (j- 0 LdJ < <C\ \ \ 11 
oln^LJu ^Jl Vj) is ~*j ^uIjLsJI cjIjLu-<jJI 
5-ILl^jLC -UoQ I » • 1 Q \ < A a . xAsuJl <JjL> 

.((^.jlLIIj JLaj Ji^ Cj-Sj 

< lS JjJj1.S> 


jlji ^1] <lo CUJO J> — 5_Za.J-ll 

^_3 < ,\?;ll J_cujlj 4_XaLao dljl_uull 

1906 ^ 1 1 I Jj — [llijj^j 

LJU.j .Sjljj _ II 5j^j1I cjVI 5 _ljj! j j_j 

4-2LUJI 4_JLsJI dj^fVl 6 j A ^i— a << s 

^j^-lj . 4, wAaljjJl CjIjL _cull (jAian 

6jl jJ ^UAJlS <i^JLA J_A t—1* A^ill *y?J\ 

.Cjl^)lxll 6 j-Ai _cull CjIoIo _caj^fl 

^ I I J \ C I < n I I 4 ^ \ \ \ 1 1 / s It-s \ S ^ 

" *) 

<_*Uq" 1I oLiLi_ cojVI 6J_J_LslII 

^,lc — Cj-Ua <jlLu-Ol1j 5jla1j CjLil_<-u^. 

<JJ^S 6j_Jl^ - <J—A» (J>a 

<Sjl3 J ja£. JjjSj j I i ^L>A= Lj2i j ' a*«~ ■ ■■" 



5JUJI SKLJJ J .L ^ ^ uWi c.i» 

** / « ^ ~ 
—Jojlo 5-3Vj Cjyy I (^Jl 5ljJI 

JiS— cjjjLII ^.jjJI c5j^-' <1^1 

jUa-cojVj CjIj- 2_(JuJI <_ <_uJjl^J ^jlSjJI 

5jljIjl!I ^j-0 <^Ij_^.Lj jljl^VI Cj_3-S^J 

.JukiVI pIjVI Jl J^jIJI j^i 

lj| Lc aAI^JI ^,1 XJJ 

^-xAa_H ^j| 5jLiJ_cul^. ^jl_OJ J(J jl A \ 


(< \ \ \ 


Ijj <^l^-11 I -U» X A ^ jlLa^fl 


<Ju_uLlil <lA^. Ill ^I^JI I j_A 

4laj)a A^l I cis 1^11 I • ^ I 

SjJa 5lL-^| <<jl!^JlLI cjIj-IalJI (^-1^ 

jljjJI ^j^-ll <i IIaIII jlxJI (jiJd 

oL>j j A 1 —'- u - a ‘o'oi" 1 —" <A! 

• J^jll J J*£. 

cjVI ^_s dljl diLI ^aII Llljj 


dll^I A n 3 ^CiljiJ-LJJjJLA^JI^ oll^cl tsi II 

Q3t in Lcjlcj .clllkJI _o Ijjl_^ Ijjl 

^.1 jL^Ji-cuVI <JLjl- lLJI CjI^)1*-II A 

J 

jl j! a ^ ^^cJI _ xll _<_uj L^lli 

1000 


U J-* fjAf 


^^lj)l ^ a \ <_j^ji^-o^fl < f\ \ 

jii \tm\all _lc J-ajlSLj Jj_jla 

ss» It' 

jXJLJ LciilxS .la_C.lj) a AII J_^-o J_ 

(Ja^J < Lax aII jl j _II ^jAa_)jAJ 

jia ^j^- 31 - 0 tJ-2^. - i_aJ , ^_ t <1 aLoX 

l5 -Ci-U io_ 


LT 


1 ‘^'ji 


CL>^ - (< C SJ 


I^JI 


jlLoxII aaGJI) 


c > —■— J^ L 

CjIjJJI 

JlLoxII Ja^JI ^l^Aj Ladi£.j 

Magnetic Air Conditioners (*) 


. yu xLoxll l5 _L. J-qoxj 6 J-Si_da- 

<->jl VJI djljj_ill ja_ LlXa ^lj_A 

<Jljl _J J _ill j\ _*-ll -L_ X ) 

(_j M<n . 6jjiiA ij-JIJ joC <jlC L» xAalI 


6jlj_:aJI — J_s LaJjlC — Jj_ill 

cjl - j'—6 -t^' c>° ^J-^' J 



jxoLlJlII j-d Jjb p| 


jU JAii 


JjL Jiai 
Sjlj^aJI l_ 

4ijidl y 



oioOiij 0 UL&. 10 ! 

L^-j I j \C. ( In Loa- a ^ lc AC I <_oa 

9- 

Cj-L dlin dll^l_ cujLs <; 1_slLJla ^1 J_ j 

CjIoV^JI CjJJO 5ajO A ill I Lj^'1 

IdA t ^ _S-A-ll oj .6J ^lil 

<joAj (J^Lk {j _o ^ (JS_ <JjO jljlil 
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Jj-U <GLj<£ 4jjlj^. jlj-c ^j- 1-C. J-GjG 

<L ?-^' —“H3 ^ LS-^- 

< d o jt> <j . p Lj$£U 1 ^ a * j jjc V| 

<JaI 4xa^ dlV-£ji—cul 3)G <j£j—: a.G jl 
jIjIl^VI CjGLjLAjI Jj—S jJI 

J\ ^ .^-qj - global warming .^—UjlJI 

C jkJI GLCa jaJLsJI M ^ A 

<(^tui .O .Ch> 







Ik 



^A 1 a| . J osJI ^ fc\* .a s A >JjlIajlII 

dlj 2 JJ J a <_i uiilalaJJ CjI Jj dj 

^laJt-aj ^jjL* <1^jl1I jjJ_* j£J_II 

6^G£ j .j£l 6jl_*JI ^ CjLSj _:aJJj 

4-t-a.t-u ja ^JLj-uJij Lad j) <^l 1 3)-° 

(S-'ji £ jjC> jM! J! 

_ 3 2013 ja.1_c Jj_ L^j 

(JjG-a o 1311 jljAoj .Lj^UI j*JjGJu_ul 

^j£- 3LaGa j . J_ij-kiJI 3)-^ 4 jI J jl J_All 

jl <4 a 4 _jaLaG| &Ja cJLlA 3)G dilj 

<6jlj^»JI JaII ^ Lll Sj^-jJI ^ tin 

jji^ I _lL Jj ^j J Vj)) 

<((dLlj 3)_a A .\..\, vll <1_AI J a^> 

J-i J-o] <J-U->jS-JL^. ,S> (JjA> LoS 

<—‘-^i^ ^ t>uiJi 

^jA jXJLa_A^G-ll 4_a<^3La J±y A \ 

<cdca^llj cj!_^VAJI 

/ o* f^jJI ^—G ^-LGj 

O—° j— (jg —^ &jL:la— ( - u -l I 
J^Jjl ^jj_a3 jL^*jV CjIj_iAjGJI 

^jJI 4 1 a \ \ 11 ^_lc £J-La \mW 3)1 .£C_^.Ij 

4-xa Leal I jA-^LcxVI jJlC ^LLI L^_iA ul a< m 

600 360 jj c_> j-ojaIG <<„\x is*> I 

Jp 

^Jjuui^a ^Jti Aklidlj <4_ LlSjJI ^_2 

J^JLjJI I 4-3LAJJ-0 4*^ XXJUU ^j-C 

6^ 4 * * ^ A Ls I^J ‘UJjL^b 
4 _ojJAj ^_1c ^LLiVI £-a — {J\*\ s La 

‘ ^ UJ^ _ jL - LI — I_ 1 ^ I- 1 _< m \ U \ 4 a 

^UJ.) A _JLc 4 jIajJ t^3l)) 'A _jjL^j 

I J_A Ij < J_CIj (JLojl^.I Cjl 3 l.^ \\ IJ 

* J 

La^ <(((J^A»_a A {jA _<-oil 


^ja 1 ^ % \ a aj — La ^jJjla ^_9 Cj Ijij^ji^J y I 
CjI^)J CL) 1^) I^ILa I I—a 4^j, ^k. 11 4_)j_^. 

Jl-JI IjU . t*)j jl Jjj ^jAxil 

C)a aVu^I jaJ .6jIj^JI 4_^jj iC.vaA 43 
dxLa-A I l_^_»l VI <1881 ^l- c ' SjJbUaJI 
^jxijlLuJl! I <4-ijL^jJI ^)2al^£.VI ^_a 

oV—cojXI <3 o ^J \ A^>1 I Jj I J I 

superconducting 3 -^UlII (JJI 

I 4jlU a A ijU\II 4 _3l^.LjJI 3>° eXj-^ _ LJJ 

t> _ J-^JI ,_yJI - JjJj ^ 

*^1 .1 AAa^.\II 6^)1^).^.11 cuL^jj ^3G 

4_jV^J jii \a] J T\^ a ^A jlj-ll A a\c. 3)1 

— 4_i^jj_aVI 4 aU=JI 6jI jjJ >Ijl11 Ij-»| 

I j) 1 x^a^J — < t*\ 1 £_a J^UlJL) 

^JUuJjjl^JI 3>° 4*S \ \ a a ^Jl 1997 ^.tc. 

-^>1 fj—^LajJiJIj 3)J%L- lJIj 

^A lj-1^ I_ Ll _ui a I^jlaG 

CxajJI dilj j3_aj .4 AjJl1I 6jIj^. 4^.jJ 

cCJGl \ A <1 ^ 1c. 3-^^p-IG 4_ ljjla_uj)JJ Cl)-aG 

.JajaJI I j-A 3)-° 

^ \a A-r-Vn 11^ n j^ju_u I ^^Aj LJL^.j 

dsJLi j I 4 a _Ju ^Jl ^ a 1 oLajLVa 


3)-a] <&JJ A> llGKxll (jxij_l^_a J[^Aj 

. |^ Lu-a|jJIjS (Jl t G )j_) ^A LjjJJ^jA 4_»_a L^. 
ujUl <^lj_^.Li j2kj^-ll ^LolLlII 

.4_s jLlLcI j_aC ^j^.1 J_s^G CjI_aIajL) 

^a 4jljK!I Sheetak cJLl _d 4^j_J la 

I Jj_)-a jjlG <c> ul- oj 5v 1-) 3/-cujl 


oljlx 3)_c. ^LlII <^LjJG _cuVL J II 

<ci!j 3)-a Vajj < jl <refrigerants jj 


1000 4^.l_<_u_a_s 
4Cj)\A^> a 4jLaGtj-a 3 A^Lcu I ^JlXju^ a <i a 

I iaJL^j j <dlj>Li call ^J^.1 3h° 

4k>\»l,l ja_ j|j duG jii a _ sJI 

. 4_<_oAj aoI I ^A ^.Aj J\ a Vi 11 (^J IJJ 

3>^p-> IJ l_A^L> ^A 6J-^A jii vk>\» allj 

3)1 jjJ £-aj . LajIc - 1 njlViall (Ja^JI 

^-a < i iK\» a 3rca- a_u I j-a_3 J)-£SJ—aJI 

J s>^ S^aJI ^AC J^jl>^ 

3tGa _<_UJ ^JLjA . LftLil iijjGG JJLj J^)_ajA 

6J-SjG ^G jxlk dl 3 )-^aG ^Ul JjI _call 

^j-GLa_sj <6^)ljjJI 3aaI_cajVI 4la _ <_ul ^_s 

. 6^) ^ 11 Ja & j Ij ^ 11 JjJlI I 1 A <l 11 

Ja^JI Jl 4_iljL3LJ jxlJlLljJlLI a a^ JAj 

jjjj V ^G I jJ <4.1 VI ^jLk. jjjuJI 3)_° 

j^Ldl jl 6jjl —=JJ oLGjj^JVI ^—a 
. uJ aJI cjL)j_aG j\ \k> u 63 >^g 3 ) jjj3 > il 
oljj _ ill _a -U_ cLaAII _a_* 
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\ \ xtn 41A.-S. (■ LaJ-xJI L&j-t^lij 

4-llaJLJ CJ^AJ 4_Lal_CULG 4_i ' 

< sequestration J-Hdl ^uuL 

jAJLJ jaJ 4_A^Jj ( l CxOJ ^ IJ 

JP " 

6jis dlLu&j . £__culj ^J-o ^Jt. L^jLli| 

J j "'^ j <^ £>> (jA? c£_J^ ^>7^ 

dilj-i I J-lj-a <Cj1^jlL _call £_a ( jJ _Jjill 

^jtj 1 ^ \ q £\S\ A .^llll <Jl3UUlLJI 4jlLx3l1I 

.inert ^LaLi 

LL-^JI 1 -uaj) <J^J..uaj-ll ^jujl a l ^aj 
<jx.-yjJl ^JjuJ 4jj)jJJ 4,ajjlJ 1 j 4. \^. A^a 11 
c5 SjI1I I_<-oJI jLajJI _a _ LUlIIj 

SjJLA^JI Ci^l^_Jail aJj&J . jl^JL^VI jAJ 

11~> \C. ^ < m*4 < a i 4juuJI ?\ _ale. Jjt»2k3 

«l a\U\ll -v^all » ^julSLj LaJ.lt. 

2>^ 4_>l£ ^vJ-11 J|j I_aJ dUj £_aj 

-A* (5^1 J-°^l ^j— 

2,1 “ S>iJI jlliVI 

^juJuJI 4->jL^-a ^1\ jJj_i_u — 

.^JlJ^ J<: a Vi t ^liLI 


<JLud ,M> 


— ^.1 Jj3jj 4jt_alaJ £-->LLll <1_jlLJI j!^j-a 

^^jVI (Jal—<- oJI 6 J—Jj^. 6jLa 

2,-* £jj A _ ulXjlm] ^ jj&j < ionic liquid 


^ ^ajLa_j 4^1 6jSl^J ^—Ijlj .jdU 

(^jJI 2*>-^j^ 

(£>=^1 UJ — ^ 


, ^ \ A A 4 i ^ “ A \ 


6jJLa dl_I Jj j . LSI i.a \\ 4 ^ \ \ 


Clean(er) Coal (*) 
parasitic energy (\) 


4 jl Aa (J a.aSS 4 jljLj 4jlsL^1| 

JILjliJ 4_LL_aJI ^Jl ^jlL-oJI 4JLJI (j- 0 
LAjJijJj jLs_) 6 jIj-^. IJ-A (_i u<n 

^j-a ^ ^ | ^ 1C. 1 \ f -1 < 1 * a 11 

.4jLa ^alaJlll ^j \a s ^JLllLj <(Jj»L_oJI 

4-«- '.J~'J ^ J> Jj— 

;[ialkll \ 1 J_o^3 4 uLuuUI 

9- 

(ji I_ *1 lie £j) Ljul^J-oj j .^JA1» 

1 ' > a,ili4KlI 44 U 2 JI ^jjL 

J^jj» _LA-ajj ((.%23 jl 22 c^i 

((.%15 ( ^JI < ^LLa-L) L^_l 1 a i.J~\ 

4 \ \ \ ^ \ ^ ^ f, 1\ \ \ 1 ^ a \ A.^ p a \ ^ 

.5slSlJI a jjfe cj L2i*2 

^2 4-^llj 4_jLilJI 6JJfe CjJ _i 2 AJj 

La^ — I_<4l^ljJI 4_L.ji.1 

< j*J <4jjj^. JlaJI J-^lj (^-S)) :<A±UJS> 

jii jaJ j| ((<1_aLaj 6j-ij^. jlj_LI 6JJ& 

ic.^Lalc L^il xVm^I ^-lt. ^ xAoj 
6J-A ^^LLju-uL Cjj-JuL (( jJjulJ^j)) 

4aJ jjLa jJLt. Cj^L^ dla jjJU JJ j < jl ji.) 

4 \L» 11 j . 4j_^.j_a 4_> I 

* V J HUsI 

i4 " 

.4jLUJI JjJ yl 4l=L^a ^j)l 

4 uLc Jcv^j I jL <dilj 2)_£- ^ ^ 

4jljj^j 2>° J-i^Ls 2x^0^-! I 2>° I aH 11 

(j^l < —“'API SjliJIj . I-o (jlia 'ji 


- SjljJtxiMJ yy\ - 

Radical projects being funded by the U5. Department of Energy’s ARPA-E program: http://brpa-e.er 
Fusion-triggered fission: httpsy/!asef^llnLgcr/^bout^^issions/energy_for_the_future^ 

Quantum photovoltaics: wvw.utexas^uAiews/2010/06/17/quantum_dot_research 
Solar fuels: http^ubs^rgAk)^ 

Shock-wave engines: wvw.nextbigfuturexDrn/2009/10/wavedisc-engine^ 


Scientific American, May 2011 



42UJI ^ J1 xs*i a I ^ 11 

<6jcJdl CjLV^J l ^ J La^Ji^I^ 

2^jj^$JL 4 \\x II jjL^Jsl <_j It-L^ 

.^Lll ^jJljlU 2)-^-° ^ > > jlS s >II^ 
4jJllk-a La^L 2»mj\fl II -Luaj_<_ul JjJ 

2 )-a 2x3—uU «-u^l ^—jLi <( lljV 

JjlJ A _LaL»JI ^L-ssJsl ^.jl^_t. 

6J-A 2>^Jj ‘ S^LslJI 4jji^.J 

%30 ^1 La uJQV^r; oLio^JI 

jX^jJI 2)_ 0 4.^2LJI 4jLLJI 2>_ 0 

oc_axJI I j^J 2>—. JjVI aLLLI ^—j 

(6 jj jl I (■ I_ ^<A I 4 a 14! i ■ ar. 1 ^^4 \ 2) I 

|^_a| ^jdJ t qJVdl ^jjaJI Jars. \ La_a 

tfj 

I j^a. 4_» I j-^fc. 6^5 vjJ 1^9 

oL^I o ^j 

4-aJJjLll 4 jUJI LcVjl^ 

ttUJISjj^OullJI 

i 4 ^ I 

cs- 1 ! 

Jlj_j 

cjLUiJI cjLa^jI 

Jia3 J—s yr4' 

4 ^ i. nil I dlls 2)^ 

. gll jac 

^ Jjaju_ujJ I JJs 

Jj_a._ \A 


<La.j L. 61 USUI 

2)-a ^JJ-a — j) a^-s. II 
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aibJi j^ui 


(*) 


uliAC^f Ic 

^ £ 

<L> Lf> JjJt-i L talk* a U 1 <4 i Ll^lC L±J (J^J LoJjlC, 

^-j£j / (J-4-S . JLl^r ^-/c jLixl! 4 jL±2± LlujLO i QljCLlujljJ^ yC V/ 

fiTi tu^*H llLIj jju () 4jyi^J/j SjLxlu-a/SjjJL// &Sj8 ^JjLg 


<c^j 1w 11 .G> 


JjlS p-^jlL <JuJu| g\J) UnVl ^jl» -JL^i Cut^J 

(jl Cij^j U^j . 4-cl_<_u_i 4_cL_u (JJJJlIj iC. I C\JlC 

((. Lo I j_A Lo ^Jajli ^-2 6k^_a JslLlju-uI 

^_a Loj <6JJajlo Cil Sjjl_ <-ol 1Ij ^^*JI La^L^. dLl 

SjIjl^. ^_a djldu dia . _CO^J ^_A 4ju-od_Jdl l^ljl^3 dJj 

4 ju_ujJ-o 4^ a ,a-^v 4\1 a : ;^ 


(j^JULLb LajJ^$ &L^*J jXJ^£.LjuLO £j£. I JJb jX-A^) \ \X 1 CC.Lt_U 

< \\ \1^jI£JI l^J.iac. ^_a l^J ?I jx. cj-I^xj L^jI LoS . La dc jJVI 

Sj \\~\4 1 IxiC ^Jl C \x (ji\£.jj> ljj I Jajj .4 


Jj>\ A Vi 1 4* J.A \ jAJ <Caclid_<_u| _ lZ) ^_a 

Ifl J_d 4 jlS cJji-AJ ^_ aLlII J(jLp (jl <CJjl_ 2 >JI 

I_aIU-q ^_Ij UJj 4_i^. is~> i 

CSj . L^Laju^lj l^-jl jJL^. £ja LlAUIH Cul^ ^jl jlll 6JjL-gllj 


THE NEUROSCIENCE OF TRUE GRIT (*) 
resilience (\) 
bereavement (Y) 
coping ugly (r) 


<j-Llo .b .j> cj _^jl cjJ _<2009 ^Lc c-kjj-a. ^_a 

u* Uj-ilb ‘ JjA*-! es-ll of'ijLc- 4^jj £r° 

j^-L^. ^ 1c Cjj-s J _s jjlj 4_iV< Ijl^L^ CjV^I _<Ju 4 cLlJlo 


Ijl^L: 4 _x_oL^. £-A^-a ^j-° t-J^JLi ^Jaj a nil 


l^J i l^_oLo I 
l_^L* _cuVI ^CC 


^ oJj c_ala_<_ul 4_sj^. ^ I j_<-2s I Cul^ I_c\\ i \j 

|-co-c wl^.1 <t i1Uj>j ic-LajJLi (j\ l^.jlc ^jl 


6jL Cul^ Ijl Lo£. (£j ^JLi ^jl £jajll a ijjll 

&jju-uJI Cul^ cLa t “J Mill” ic^Lc J^4_>1 ^^11 

jjfi Lolc 17 [^yQ «JLJI ((((jllilj^^.)) 4ljl jjl 


4_Lia J^->La j cajj 

t_aj_<_<j Lc < I 4 JI ^jl Jjl3 ^j-c <Ci^^)jLa L^jlc 

. I 4 J 4 \*9 0 1 


4 1 iL. <J^__Cl1 4 a. Tu <ojLaJI ILacJ_5 aL^j ci— caj 

^.1 jLi is*i I JjLa ^la 4-AjL^-aJl 42l_aj ^_a <c \ \ _<-ujj <^<a^xlu 

. 1 ^ j a jji ) ‘GlijJ isj -S>a—cL> <jjL^ 

• <U ^ Li j) cj^^ 6j cLlo Cat ^jl!I ^L^fl ^_a dJ 1 jlii V 


jLAUL 


<j| <^ 11 X ^1 ^4Lai O J>i.-J 1 6 j-3s ^jCxjj . Cjljl i__uL-<a_o 

(>I^IJI J — ^.1 L^.ilc ( 3 ^°! (_5— ciljJ — cuJI (Jl^ — 4o| ^j| 
acL<.u.o jjj_> i_aUtL.ll ^_a jJC int,l 4 ^11 Mill 4 ^ ^I^Xl» 

.^31 ^Cl^iJI 

Sj jaII ^jU~J cj^UL-C 11 cd^ 1 j| Lq Jj l «.Gil 1 j^-Aj 

^jAai g—ol^j ~ ^jjadlj SjLxji— i_ul ^—k 

" * __ f ^ 

^jjU ^jjjllll 1 j| Qolju-u — i^J ^j-ujlj-H 

.^_<_u^jL> SjLaJl ^jLojl <L^.lj-o 


SjLiQluI ta £-k 4 m >ia Ml S jjaJI ^jl ^tVJl ^Lok (j^_» L,_\i,k"> jlL-aJl 
^lll SjjJ— cJl —ljlVi.11 cj! jl^.Vl <^.lj^> ^ 2^4 _i^ xaJI ^ (jjlj_UI 

(j-o Lo| «LCilj 1_$-j|j < LjjLlIc. 1 jjl_j oJ l^ yb <Sli-N.ll ia^iuCs 1 ^-JlJ_ ujH 

•U?^ 1 C£i 3^J-° £>* J 1 4jLli^ 

(jLti <^ Y) jJ^J l jl |»VI jl ^a o^fL^ d—^ cU^VI 

SjLxj _i_ul a\ju^s ^jl Sj-k.^1 a.I^£,^I ^_a Qj^JoI ja << \x\ iK.l 1 Cjlj_^-11 

<Ax-«-a <j-o^l ^lj ‘(^J _A LojI <<tiA^>l (jjijJLlJl Jjl Vsjjl^JIj _-U1 

. liixjtt 6jkai-oj VajJl_o 

Jl SLoJl 4 LC 11 <£.j^iTa l— _1-LJj _l_OJ J >7t ill ^jlj 
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JJ_3j ^1 l^_> clxcli 4 jl^jJj^ji _call JJ^LLjIII 


A ^ I 


. 6 ^Lt-u-t-u 


( ^jLu pMj j-il 4 -j^j^JI jjl jjJI jjbuu-ul oLJI 

^.LaII 6jjj— < jjjj-s .s> 6j— cG < 1917 ^.1—c ^—s 

4jlLJI JjlaI _COJ lj^_Jj <JJjlj^JI ((jLI (j_o ^j-OlLLjJI )) <_a^_aj 

L£ ^lll < 1 ^ ig _<-aj L£ libido «jj_iilll»j I <5_ul j^.jJI 

6jLlC <(( Jjj^j-G JJLC LL£» Jt_Ju-OI li L&L_(_u^^ JJ 

u-° aP SjklJI *j-*j .^ijiil <<5 j— 

(£$& £—ij-jll JJ IjlSl I (j-° <-Q^jaJLO ((jn V\11)) jU3(i ^jJ I j < cl>0^ ^ 

<6jjL_uJI jjll^ — 1 ^ j iLl^JI 

tillJ^ ; Ji4 jla-s2lA V* ^ t A Ll V\ j*~ 1 ^ \K. 1 (1 A . \, A ^ Ir. Jj 

d)J) 3*! 1 t_J l A^iC^fl frt gIcj ^juVtll *Uk I jiji 


THE MECHANISMS OF RESILIENCE (*) 


4ju_uj J_g 4jlSJ £jj^1 3ju_uIjuu <^jLLjj^> ^£j!^J (JaL-s.1 

^jl^JJLJ ((jJ^Ji t n 1 q 11 )) <d)LLjJ^> <j| LgS <4^1111 

^JjLj ‘.\ JJ^. Ijljj ^ILulaL J ajLLiuj <<^j_Ig “J Mill” <jLLjj^> 
fSkl\ Zj£ jjji j — ^ ‘“ 76 ” ^ 

n L&jJj iLlj jl| <ju_u (J^Lk <JJj^ji _<_ul JJj . ^jVI J£.Ljjl1I 

. L^lljJi.1 (_jLlll 6 j-pLj Ijjla JJ J^.j I 4 II *^l (JS 

jl <JjLsJI ^_S SLij <^Ijlg (A _Jjl^ LoJ_ lC Oi^J I_ 0 <jf 

*jAA J—Aij jl dll^ ^jl jl ^L^jl fj— 

<UxqJl 11 A a \ , ^ 11 ^j_o j(J-*_tlu |jj| < La Aa_i_uj 

(JJjAjJI g -1 ^Icj c-jl x^C-^l g -1 a!c 

dlljjl ^Jl <JUL^jJI <£.jaII dllj jlAl <_<_uljj_i 

^)J J \^7 un L ^)Lc^_i_u ^_(_xjLII Ll 4 A ^1^1* ^ ^jl : jJl£. 

u' ai J c> c> ^eWllI ^ 

^_L. ^ ^jl <^ju .<_ul j^jJI <jl^.LJI ^j-° 

Jjlj <_1iJJl^JIj AjjI^JlII 6 jLu_«J ^-lc <JJUUlL jJlC 

. L^jjL ^Ll^JI <j Li^XL Lo Ij_cuL> jjjll 

I J_u <_>J> \^ 11 J <jj\ jll) 6 jLlj cul ^J-C 6 jJjJI < i_uljJ 

^J) dll Jj (4u oL-u I CjLJI ^yc 4 L i i L i « ^j£. l_ 2 lcjj^JL 

<_iJjlLjJI CjIJ j^l a _sL-^l <CjLlA^JI CjLLls J£.I^3j _ll 

JdJ jxl£- CjLLd_<_u! ^ 1 ,_\_~VJ|_(_uL ^Jd V\ll ^LaL. ^jJ 

— <_sJ) \^>. JjLG L_s A \ \ A (Jj^G I I G <<J I 

6 jLui cul Jj^. I ^yA LltO J-gjlII 4jSjJ <_UJ 4 \ \ j 4 jlj L g \*S 

J J A^ill 1 j-A 4 jlo1sJI dLo^/l _<_aJJ . ^j| Jj^jJI Ldjl Jl 

^jJ 4 jlj) Jj^jJ) 6 ^jJI 1 ^ \lc ^jAl ^lll jcl^ aXjLg ^_2 ^Jl 

^_a 4is_a ^ Lg Li LajJ LJjj l_3j_<_u ^ ^11 I JJfcj < j xtt dl 

. UjjJ_> ^LUI ^_3 A \X \jJaJl ji.LlMI CjIjJjJu-u (J-dlS (JL^. 

^jVi 11 j jj^LlLIj j 11 (jL (j l^L^JI jjj jJI ^ sj 

41gHJI 6 jJ _L«cJI J_)JjiG *)l <1_qlwll cjl_ Ijl^JIj 

^jL^. <dllj Lg j c-jl A^C-^fl Jjl_ojjJl CJ^LsL j JJ 1m^ 11 

jjl JJjlJI ^ a AI J_i_G icLII 4 j^Jj J^l ^j-G ^_g! j_s J \ Vm ^ 

j I J—jJj ^_jLi: < I J^-Aj . I—$-> u-jL-jG ^—ill 

JJj^jL < 6 J-dJI JjLj I ^ (J-gj^JlJI ^-lc IjJjJI ^j-t^sj-G ^- 2 

4-g_lu Ls Lu (JJjlsJI IjI Li Jj_ 4 j jjl _ lLlsLlg 

!^\ l_ Aj U* U^-° A Lug d)l_<-oJ^U 4 jj12lS 

4-gLJI 4_JjlsLl1I 6 J-AJ .^JUUlL _JijO 4jlL Lg-G |J_<_U I 

^jVi 11 d;| G^l-v <c ^jLlJI jjlC 31 -s. xa ix 1 ^IL d)^l (^j _<■ <G^l 

(J^L^ * ^^LoC ^-AJj Jj 2_gL^a_s jxLjJL I Jjla ^^Jj-g^I 

d>G Jji^l c jjjjAa ^_2 <1—JJP^llj T)j|^lll IjLG -(_ul ^_1 c 6jJ jJI 

U-g I J^lj (j\£ I-OJj 2 "°L^j j_Aj .^l^Llcj (^ J W UL^° 
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S^)LJuJ ^Jl ^^Lcuj — ^xit ^.11 ^.s ^l a 11 jjjlJI ^LLg 

o><dpl <bLJI J P?%^ 

Jji_ UJ j-_9J_> IbxJ (^Gll J-&J <<2 l!LujJ^I 6 wl»JI 6 j_lLaI jJl-J.1 

I JJL*_) ^ (jl jl dLjU ^JLAaGjlS ^ A^jLj 3^JL~V-> ^_jLloj^ 

aAqj frj) aA*^ 3 L-LAJI ^_s j_G.G 3 Aoq .^jLo^fl (iiuL-%. 

jl a^cVI <LGL> 3Jj JJUj .((<_jj_ 3 jl ^x^-L)) <((<^jjJ&I jl ^x^-L)) 

LJlkc ^1 jiJI ^_Lc cu!s 13 Li. jj)11 j_^_ ^jJjjlJI 

jLJI jl^uG^fl oLj-cj_a (j-° 3 L <3g^c (jc. ^LJL 

j-Aj < cj Lj_o^JI &G& JuxIj .lLlSjj 3 jJ 3 -° j—GG 

< (J^A \ K, II jlj 2 x_> S J-C A ^GG _II < (JjIJJUI 

3 *^JlGLlLo ^_9 jJJ L^LkJ Lt ejJi_caJ ^jl LlLx-S < 2 ^-o_J 

J-a3Lj ^LLojLLI ^jl_likill L_aj <^Sj^-LIIj 3 j-^) 

^U-^G <JL. 3Gl£. ^flil IJ_ij .< 2 ul Jax.jJI j-cl_cliilJ Sj^b-ll 

Lo ^ oka II <uJL_!l 3 L <Ja-3I 3 _ca^Jj . (£ ja<<> j ^j^ju-L 

. <J>J) n ^ 11 j ^jjI^jJI 6 jLuu-ul £j,JlL11 


L3I 6J^L<jlojj <^,Aii^\ll Jl^ ~y $I oLj-cj_A ^jl 

3 Ofl I j-A ^JlLj l^Gl J J_U <5_LsljJI <2 uL- 02^JI <JL^jJj2L_dl 

& jLju_ul 6jGl!l 3 J b-ll AVi^fl JjlC I <Lcj_cuj 

(jAjlJ _it.Tsl <Sj2L^.^I c3jU_coil ^-9.9 .<->J) 1^. IIJ ^jjI^jJI 

^jl (Jjj ^lll <jl^.jJjjuJI ■ oL^^GlJI _a ljj£. q - L-LxJI 


J^JlII (_J 1 A^) A^l \ ^j| 1^)^^ (J^ ^ j L Ia^^V Ail 

<_h^Ls CjL^LslII dlt <_cuLij .<jljJ G^jlJ jlXj _cuj 

^jLII < (1) (DHEA) 6jlll ^j-c <_ uLloj^ jl ^-c L^-Lolj-G ^J 

^jJI / V ^Y ^jluaxJI jGLijJI j <(Jjji!I j-GG JlG 

jliJI 6J-^. JIG <^J2^.| Jj-o I -1»L. ^j-IJ <<jLj J JJlJ 

<1Lj (^GJI jj^I j^l 


<^jijl _tiu .s .d> 2000 ^Lc Vlj>j) \ ^ II 

<bLiiLj <j^iL Cj <-ajj VA _ajG< aJsI ^-S ^jjj-2^1 J 

(^iSj^ 1 ^ (J^I-LGL-ujV ^LJI jL^-^.VI 6lisj dxaG A _jj <(Jjlj 

^J-C <jJLsJI j^jJI _<_a_o j Jj)W II A Jl 

JJLJ .^j>GJI {jA ij A A ^ I Y _ JLA^JlII J_Gjj 11 

‘cJJJ^Ij <<Lj) (g ^ .R> cG_ (.Vm\ 1 <2006 ^Lc <til_13 

^1^ aii>^ 


hypothalamus (^) 
corticotropin (r) 
hippocampus (r) 
amygdala (1) 
signposts (o) 
dehydroepiandrosterone (";) 
neuropeptide Y (V) 
mock interrogations (A) 



^j <2009 ^Ix L^ul dUj Cultl L ^lll 4 n<^>» 11 ^LVI Ojll^l J-SJ <j hn ,B .J> 
L^_i_>l SjLiaai L^i Cu\„\Ku^l ^^xll 5 j^i nil 


.<Ljj cjIjju-uG \Sh"\ 

6jjGll Ax nlo J_L^JL IJjj_i ^jGJI jj-o^l J_^.1 j 

^cJLa-olLI dUGl I j-a j Al a x) 1 Gs j .ij j)\^.IIj ^bLju_ul 

6j nkll ^^i*-!l 2h° 6 resilience ^GjKjVI 
GLl I Gcv LI IJ <(jL .m .ch> . ^jxiGll I ^xL o I bjGc 

<Ljj(jGjJL Ljjl^JIj JjjI jlJI SjIaju_uI 

^JL3LJ _call <U^l2JI <g-lL-A^Jsl I j_A ^jh) _ Lgi 

diGlLjJ cLIjl JjL iGj a^G LjI I_ <_uLui 


> aLGll I ^1 jjJI . Ail^ LLu <«G)-^J-II 6^ lArf^x9 

<jt aAj ell j j-s-i a^s-j jG LjlaGJI jGG c^~G ^_G2_j ^ j II 

-LlJj-ajjJ L_V ^LsulaLjiJ I A.^)^l 

(jAxx ^juljulS < ( iZi I ^ 6^)lj2iJI ^ (J-aC J-oJLJ ^iJLa 

j jjG LLl^ ^ Lu>l \a\ \ Lula2^Ll ^IL \j < LuGLAjI G LG 


d2Xj JA9 . l X VtV I ^ 3 )jlJI <JL. Gul^. Lj^ C ^jI UJ 

g_LG 31 2>° j^ jG^-i ^^.^J^juJI L 3 I^ ^ 3 ^ _aLlII 

. 3 bL-ll jxL 5JL^u 

c 5 >Gaxo 3-0 jlkG 33 I 31 JI 6 jLg— cJ 3 I 

blftl) up <3J) jXJ^d ^.1 A-SGG I OJUL 2 X -2 

^jlaaSlsJI ^ILjJI i=Uj_) jc-il ^-9 J_AJ — 
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_ j jjl^jJI Sj LxIu jI SjdiJI CalaAd^ — 

(,) ^i,l ^ jilaal ^Uai 5j^ (jA4\ 

£Aja ^alaaoS J^Lod JjMbl ^_ll jjLoa 4_ili <|jkud ^dj 4—xl^-J 1—aaaA 
31 I nil III (jAea <Lfclaa j .4aa ojl jladJI I jd 3_ojlda ^j—lj Lai dLj 
dLljaj <3alaa— ojVI zjjs ^ (Jsq .a jl ^c_XI ^ 3 _uLl4oSJI j_uoLixJI j_a 
al^ax^l 3^axlja ^ 3a^aaJlj jJI^UI SjIaIuj) L5 ifc £jaAll j4di Lgals 
j^aVLaJ) aifl.l) (jj-Lb-J j\ax ejjla 3oau ft 1 Olj 3odLuuS 5jja laaaj . alaJI 
La <0)(CRH) c-Ladll <Laaj j\—sjjll jlldl jj-o^JI (^aaVI al—$dl) 
(c5^=^') C&jJk££j£S x ±)^ oJ-°d£^ j'j^J ^aatdlll £a_*JI fiaa 
3aaaJllajj^l JJ-*-ll djjJ—a £Aaa U jdj <^j-JI k _ s _4 (°)(ACTH) 

c^i • Jjd-^di^ uj-^ cr-^ (<> -\ vK1 1 J^H) 0 

jAl (QlaaViJ) 3_fr~xlja L5 ifc ^a—<-aaJl £jda (jo^Ul ^1 JjJ—Laj^All 
3aa| J j|j_<d1 dil Jaxl ^1 <CdA^JI jJj-a £_a <(^jja d 4_da 1J—alj IjJ_2 
^j-Lt a jXI j^L_uj ^_UI 3^jLlao 5JI jj-oLudl ja Jau^L-u dllAj .^ua^JLa 
JSbJjJI ^ jLua^jJia jj-allxJI ejd ja jlaal) jja^l ^LaJ iS^ ^J^}* 
jl jSaJll jaj . jlaJI al (j 3->lVi-uiV) ja ££a£a <(<>L_aj1 

3^axl^a CjLjlCJ- 3 ^laal j a4 VdLa ^<i4\.ll ^Madl j'l jaalA*JI ^ 

.eld jLaJI jL$_^fl 


jlUl CRH 

p Loll I 3_>jJu (jdjjjJ 


j^aYLi^JO^JI 
(c^l al*!)) 


££a$a Y loua^JI i jLusjUI 

ti-LiU jLal (ja _ 

(CRH) ^LaJJI 3_»aiu ,j 

^ V 
A J 

4^UdJI Soidl— ' jrf 




.^cXI ^ dJJxla ^blla ^ 


<ACTH 

jguiaLI _ 



—^ ju-2LaJI 
1 (j^»'» JJ 5 ) 



9 

9 

9 


V 


iif : 

Agfl V 5jU ‘ DHEA 

J ^ ati-a Jlsuu 

aaldLujjVI Soidl ‘ jLJI 

(jdLdSJI jl(3_»jlaSJI) 


1 ^ twin ^jl J^-o-a ^iJI L>° J-L^La <JL^ ^.JAa 

jja£- Jjlo_2 .<jLvj A _lLl^. ^UlJ j ^j- 0 ^^_II jlVill 

^j-ajJI dl^S^fl 1 Cal x n l^jJI ^ ^Jo 1 Lia^Aa ^j-°3^l L^° 

^jj-ojlAa I^aI^ Ida O’^-H IdA Jjia^l _dill ji-^-adl 

j-t-^S^fl (JS_<ijJI j2L^-adl (j-^dll (j-^ i *-alaa^VI 

s ja5 l^ilS ji—fil <^j^l SjtjJLaj <^2A^-II dilj (j— a 


Toning Down the Brain’s Alarm System (*) 
post-traumatic stress disorder (^) 
molecular switch (Y) 
nobly (r) 

corticotropin - releasing hormone (1) 
adrenocorticotropin hormone (o) 


ajLaJsl JjlC ^aljLaa^JI ^ >^'\9 II cilj ^j-o <jJLc Cala j^L 


jJI JLcdu^l 5^-jJ ^^aL^A-al j^-axa <<>LoJaJI 

0 ) (PTSD) oljlauiVI 

J—cu^Lcu — <jl^.^J^juJI Cal^)l cal,I JJ C dll lAj 

<L ^.JdauLo Lc _du ^A ^_ <_uj ^aJI 4 _Lc1ajlII dallaajj_JI 

ijjVI jjilj .3 —jja^JIj jjjl^lll 6Jlatl—<_ul ^_Lc 6 jJaII^ 

jad ojI^jaVI iLais daj_i V ^LoLlII <b ^Ia Lc ^jl_S 

J_j1aj^jlU ^c-c^Lo (j-° ^ C.ja^.1 Ljljl^. jljljLaVI 

.J-ca^jLlI 6 jJa 1I 6daJ_dill 6jj_ca^JI jn k\W ^^.jJjjljJI 

d ^X a ^^aJ 6j!iLcj(j <jJa-caa .E J> ^h\ <2010/5 ^-dill ^Aj 

ja_ ojI 3jl1c ^ILaI (ij/Cl j^a dja^.j ^^jlLJI (^llal <_u daajLo 

< 1 <A a 1 j_dlaJI l-^ajj ^IjIaJI ^-o^a <al Ida <DeltaFosB 

Iu-Urxj J^-ll dj^xj <aji_coa ^dll dL^JI dL^a^.VI ^S 

.<jlo <jdljdC. j j^| jlA J *A Idd^-c A a ^ jl <Vjj s_oj 

<lcl^ <_C j-&syX ^ 1 1 ^ 1,1 jsjda ^jMj^JI Ida£) ^^Aaj 

^J-Q-^da ^jlII Caldalajj-JI ^lla| ^A ojji _cola ^dJI ^ daLaa^JI y^c 

^A <jJLc data jd LiiAa J^-ll IdA djajxj daaa ddj . ^ I ^d 

<5ajaaxJIj jjjljaJI Sdlauu-ul ^_Lc 6jdd da^-lal ^^aJI ^^sjI^aII 

SU^JI dAa i <Jt_Adl Caaa I-alia 

Ida dAS < I Jl\j&j . dLJI dl^-^.VI jd jaa (j\-*\ ^ I jal^ 

<a5LaI Loaj DeltaFosB ^]/aj^aJI 5a_caa (j-a daja (^dll A jdll ^jl 
6dlA.aojjI ^ 1c 6^dAlI lx. <a^ja ^xCda c-a 1. a I y& ^j-da ^jl 

•^fj^lj Ujlj^l 

^jL^. CaAjJI _*_a LjlcL ai Jlj a V ^iLs < | J & ^ cj 

jxCda 1 ^j5> e a 4 aLLlII CaL^^-duLe 2)^ .due ^^ L a ^jl e a 

jLasJI iaaxA . 5aj) IIj ^jjl^aJI 6 jLta_<_ul ijdAll a <ie a 

^A ^cau-oa Loaj DeltaFosB yd J^>aJ-l ^C_il ^L^l (j-° ^aJI 

V ^jjLdlJI jjLa <^JL^JI CaAjJI ^A Lei .<L*aIj <AaA-x Le ^xj_a 

UL^laJI t LV.^ x nj I 4 IL—cu^aj ^^jljiJI Jl^ 

^,lc jLaII 6d£-l_ate ^ Ic. J 2 AA J-eJLa V ^al ae a^ j-oOlIc. ^jIa J 

jj_^.l ^j-e jaaixi.1 ^A litadill dj>^ ^ ^»ULiu ^J-eaxaJI 

L-oa 1 <J yj£-> dd Ja <3_4jAa ^A ^_aa_cola dl^a jA ja <aaLosl 

IdAj <daljdixi.l ^Laljia JaC <a^aj-LI jn a AnL^.^fl 6jlal ^A jjJ 

.^a^l j2t_9-du ^ada 

dallaajjaJIj dalaa^JI ^-C.je^ e Lola 1 dlld ^A ^ < <Ta dSj 

<DeltaFosB j^aJI ^1 3au-allL ,JLxJI jA Le^ <2>^lJ -c£j^-^l 

^La_e dlll^A .jda^.j <Ada <L_uljdJL lAjJjlaaa ^jl lydl^laJI ^_lc 

(jAax <al <Aal_<_u <L^j_e ^A C^d^l — 5-HTT y _ 2 JI 

— <LajaaaJIj qj)^ aJI 6dl * \ * <«l ^ If. SjdAll dalaaax y& ^ _<_oaaj 
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j-c LJj <LJUJI J L receptor < <in J 

( ^_c LjJcdl aLJJI ^Jc <LaJ 1^ cj^-jILLL ^.1 _lsJI 

. <Lo^_C 5jU-Ol^-<-L CjLaJl-J I Jj-G JjJI 

( CjMSj iin 11 <\ \ \ < < i 

J-o (^j-otill dljJ-dl ^Laic ^J Cxo^I^j Jl! 

Ja j .cjLcj-<-oJ I j) a (Jl LUljj jolILu ^ <^> 1 -v 1 1 <d jLJI 

3 

[LuuJjS <Jt_al_a. JldjLll <jlK J_a] C^jIj^j .G .A> ^ji .jjS 

JJa» JJfclJ_du ^-JLO_2idi J^-l J-G J^ Ju - u ^ l^-K < \£\\x II <jLl2^ 

£_o "d a. \ < ^ 11 Jji_s ^ jjl jJI 6jL*Ju_ul 

( \ \ Jc J-J-C (j^> ^ a Vi SLsj ^ J LllLs-S| JjJj (Jc 

Lc^ . (_sL&^VI^ <_j^aJI A ^ La 

Uj-J J cl> £_aa* jJI cJflaJI ^ ia ^_a <j| <jJI J Jj 

|j;o 1*^*1 \ J| <<LJgJk JJ ^Jcj <l> uUI ^ ^ jJaa cuj 

( JI SLl^JI JjJLJJ f'Vfl aLa | jJUl <1 * < A \ La £_a 1 ^ ' Aj A l _ <Ll\J 

<Gb^>l ^ J t\\Y\ s j . iVil A a X A t J^LJ <b j _cJI LJL^ 

. LuuJjS <J*_aLa. JiljLa J_a jXjJa ^Jxa < aj^ a ^La^jl ^_ 2 

^ ^** ** " 

Ja <LcoL<-Ol3 <<^jIj_£J> J-t-tfJ I i ^S\\ ^ 11 ^^JLJ Jl Ujl_Jl 

:^jlJ)\C- <1_ jLl^. 6 Jlj Cl ^J-C. <_ulil <JLOJJ 6J_ 

" J ‘ ^ ^ " 

«. <^jIj^j> JJaj I j5La i^uj^fl» 


COPING UGLY (*) 
S**t Happens (^) 


.<L^jl^JI j jjl^jJI djlxlcul ^Jx. JjLdjjljjj jliu-u Sjji CijjlS jLua.c.j j-uCI jU 

■ 4_>j) \^.llj (jjl^Jl 6jLxju_ul 

5JLLo cjj! _dll ij^- jLlL^I (jj jL^£- Ca^JI IJl^.1 Ja j 

9- 

J-<-^jJI ^ _II 2006 ^lc j_o_sLj dljj_i jjls <L^c ^_ & Cjj _clu 

5-HTT (j-v^-ll ^l^ * *«I Ji^j jLl^l ^Jl dl \*v<jJI 

I Jft cLl Lo (jl-C-j tx» (j^-lJ .4->j) IIj (jjljJI 6jlsu <-u I 

-La-aj lj_A cJIjlJI j (jlj j (Julj ^Jl JJ^jJ J)^ ^ j^J I JjLaJI 

t> (j-L- ^si ^l cj!— culjJI ^ ^1—tii 

9 

^culuI Lo-C ^jIUjuI CJl^.j 2A-^ JA3t-ll dlj)Lull 

^1 <meta-analyses of studies ((Cil—culjJI oMdVt jju La» 
2>£- ^ll^ ^jA-a. (jA-i JaLujI J_sj3 jJ 6j_aJlll <JJ^fl 

. 6 LiaJJ 6„\^ aJ>l Jaj>» a AII jX^.UI t^jlJ^VIj 5-HTT ^A^-ll 

. UsLjlJI JUlA d)l lA_^ L>° ^JIjlAj 

6jjJlj CA-» -kal-^jl JI2 lA jl^ Jl Cij-a. jJ < IJ_ 

I J_A Jl ^aiji.1 Ja4 (A wp^llj JjljJI 6jlsu cul (^J^- 

< wn V\ll Lia.jJj) aJJ J^-oj <lJIUI 5_il-^ • l S is*> JaLujVI 

LS-'I ujlj— SjIaS— ttil Sj-iill 

J_o \ \ <G J^a.1 J-O ^ ^JfeljUi Jl j jJlsIJc JTI_IjI 

jli < JlaJI Cj-2jJI Lol . £jfl ^.11 SljLaJI Cdljiji l \ \\s 

6jjUI d Jl J| c5dj—^ j—^ jIJI J-ya-sJI dlljjVI 

jl Jca. <_cul^J j-c JiU J iiJ)\^l|J jjljJI 6jlxji_<_ul (J^- 
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d^ I jlj .SLculj-a V j a a V <_i coAj il! <->!u cu^fl <U A j 5C Jj-^. jjdu <^jIj^j> CjL^jI <ul d-> dull 

dild j <dl d-^.^1 £-!j-2 dl j jJlCj j_>jc dAA<Jt <jA) d^jJI 

< LljjjjAjJ 11 <JCa! ^A ^j-ujd-i ^jll 0^- <d11 jl*_cojL1 I JjIjI ^A 
^IjJI dlldul <jl!c ^2All duLcaJI <jllj 


£jA Lc^J ^jIa < I jJLil SdjLi jl <HLcU Lai <JLj)d^jJI b^^Lcla 

SjJAlII jVlH C\ <La call j — ^^ibLJI jl*- cIlLcuVI jL^c 

J! ^1 I—- (r) 3_i^.l^JIJ jjlJ_ll| Sdl*A Mil l5 _U, 

.^JldlcVI cjjlj^l 

^ $ d* 

XXJLdhAJI <^lj(J La ^-lj <aL^j| <£j11^j> £_cujj <dlld d*-ij 

< Lulc jJ jl <J*_aL^. ^A dll j JJLJ j < 1 \ 1jAUI <JlaLaJI 


£4 




i £_a j <4a_mW dh I H ^j_a l)>V^.llll £_a CdiLiLLa ^I 

Cicala j_aj <^$il,d-a 9/11 l>»Lc dljjJj-iJ ^j-a 

<!il l -S.J . SARS *1_JjJI 6 ^jlS 1^_jA I j culc jljl c£bJ-A 

£ 

^uLJI jxLl*«a)) !6d ^.1 j <^HlJI dull <6^1lli <j jIjjj> 

«jdj d>4-?-L« f-d'd 

SlijJI ^^-lc £j_catjca 3 jl11jL 1I 6jlill ^AA ! dj) ^ * a -Led 

^j-a-a <1 /ul1jJI ^_1| dJjJI (j-di La ^)| JA>jJ <<JjIUI jl ^j-Ij-LI jl 

^jla s Ldl^cl (c-^juu V jl <^Ljl1a ^j^jLslj <dl^)li!VI jX^llacCU 

oLj^-g^ : JojlI ^ trauma (0) «3—^duD» ^_cal 1 ^ 

dll J jJlC ^-11 ^ ^ dj Id. L^ J I <Ja^l_a <Lili ^^9_^1 

dib jaliil ^j-a Jd£- .U \ aViI <d-ca J^Llj . 

.%10 ^j-a Jll j^JaJI ( j^ll^C^I 

jj a AI I^-cI^AJlJ jiJ ^jallll a Ijl <dl _ lj 

<-aj^fl (j-a Ij_co1^j J_Aj ^ 1^1^ C£^l <^>al J 


5-iL^^I Ijiiv3U (j| 1 /Jl^.LlII ( Al. e-X*-coJI (j-a dlj Sa.^1-coJ \ * t 0 " I ♦ 

* * ^ ' ' * ^j-a JdJUO ^jl <A^cldJ c_ 


^ y ^ 

V 5jljI d2c J LdJ dl^JLJ j_sj^- j I JAS ^j| : J_ jIaII 

^Jl ^llrvj ^j-^caII ..Jill ^1 du-^yj 

-La_cola I j I <<Jj>jj-a> <Ajjla ^-Lc. jlal ^-a 

(JjA| dlj .6d^_C ^jl-ca ^j^dil JjAJ ^jl J^l ^y> JaLa-a 

^-aj .<dbJLHa ^jLaJLj ^)-a^l ^-S ^lllll < J^ > 

CJ-H^ lA f^->M ls* bj^* fJ b’j^J L>b-°J “J—1 j 

<a_collll 6jdUI L5_H -4-1_ coAj 

C^a < i-i I LoIjI <6j dulla 6 j-AU 1 <->j) ^ Hj ^jjl^lll 6jl-3LJccal 

djl\ \^>. ^ <JUUlLJI ^ dlj-Sl die. Jo ^ ^jdl_b 6d^. Jj-^CQ 

dudl 6d-Aj jl <julLs <LaJ^La 

^Ju d£ -ca^fl ^Ll jAJ (jl J-Aj c^-llll J-djlll ^ J I-cAa I 

.<L*_alj j^l « ^LL=cL) 5_iL^ 1^Ac 

j-a <^lAja> <<aL^j| CjLc j_dsj_o ^-lc <JjLa^fl d-CcI ^-2J 

Ijdl-2 ^lAl ^dl c da-jJI djlj_UJLJ JjlL^jlj <<j\AK .D> A _L_aj 

<_)l jad *211 Cj^Licc-coj J a ^aJj . ^ILl^. I d^.1 ^dcs^>l 6^12 dla 

^^lcj .^ll^fl ^1 <^cUcJ ^ld d^J ^Jl SjLlil 

d^^.J ^2)^" ddd_ lo^ ^jJliaII d-&l_<-a-a < LsAjla La ^^1 

I d*-i 6j-a . 6dLx_caj ^ Ac LoIlJ I <JLa ^ I 


dXJ La di^ ^ 1 c-jI^-Lccss! 6^-AHA Jlkdl A 1\ » ■«1 6d-A ( a jC 
Ob/jh^MJ el ^y/j? 1 Ai itnH 4jJJ^)) ^i\ 5_ad-coJI 

?• Laic jj)lV\a —u a ^dl <1980 jxl—C ^2 

j^. n dilj ^j-^jlI^-coIII <Ajda <Gd-aIcl ^dll jlLa^Li .^jxtdlll 
^lll olcj-a^il ^Iculjd jo^IlA ^1 CM^UI £& J ^1 
<4ojdll dib 4lcl^C ^dJI ^jLoaJI cAul-aiallI oLa-ca L^-i-2 
^lsu <_ad-aCs-Ll dJd^JI dJd^-All jLc^j .PTSD cjljLa xAVI ^jLcoJ 

dLaJI dl^c^l (j-ll^c! ^^ jlc j^lAA <j^dll ^^aJajII -A ^1 

dild ^dl (j|j mmII jlklll dild ^jA ^JLld| 

. ( jIuj_cojL1Ij dlLj^fl jAin ddld^.1 ^1 caILlLI 5->L^A ^A 

^ ** 

^dll -A ^>cl-dca ^>^^2 ^A <^jb^j> -<d d2j 

(J* Ch°J ^ LX^ 

J ^ 1aL j c UlC l a A VI j^jlsJI CjL^jI ^A l/u-cta J-^caII ( j-oLl _ ca^fl 

insight (^) 

"■ : C5 J '^ '-Ti ( Y ) 

resilience-state (r) 
bereavement (1) 
.4 \ t Xj-a Idl»11 <JL^ : j I (o) 
Diagnostic and Statistical Manual of Mental Disorders (";) 


I (^dll A a all cdljJ \ «A | 

■ < i^ 3t ILj <dl^ a A <_iL^ 

(Je-I_caJ Id^ais S<LcoJLl <jAjlA^. CjL^A^aJI dui^ J-A <<j_il 

lyG_ 2 cLs ( ^_sdaA_ll -bblj _cal _3L_s I j-alAA <^jj_ l^-LJI 


j <^]/1 jl3l 1I 5_)^j)dll j\ _ t -^^l Cj^aAc 

^^lllj <Duchenne j_jujjj ol^ caL <a j^s-il ^Jl 


,11 


Jd A (^dJI <1_ coAj J)^c\1I (^-Lc Ia^. « 

ud^-a _cu » ulcc ^j-a ^1_ jlLcc^I dj^-a ( 

Jl! d_ cojl! l^_j| 


/< ! i Ir 




^^A 1/! dAj <<Lc!l! d 

joe) icoJl! mourners 
^-cuVI La < 


^q^jId^JI dll^! ^dU^il 

Aj ^co^.jGJI j(34Jl dij . ^<JLlbccOLa 

d-X-j ^Lcal^jd ^j-a ^Ij_cojVIJ 

^JlII Sd < n ^jl i-lca!A (^J- 1 <J_ui ^I^g-1*a I_a 

<3j^c dill ^^ajJI d-s-j ^1 a-cTjJI ^^ic Lsdcl_ coj melancholy 

<ALca <^h>2\ \ V (^dll cAjlIsJI ^ ca^fLi j^S caJI ^jl ^A 

<< la^kA a ^ La-a jUj ^aJlcI jJfe <jl\KVI cjlUVI 1_ca 

(jj -2 < Idl^j . Id-id_cu Ij-aC ^J-^caII^ ^dld^JI j_ai_i diJL^ 

L\^lA» a jji! L)' Ul 9^ dl>^ ^ u - u ji3j ^jLcolC^I A*\ \ aVi 
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(_S-^ ^b ‘<a>- 


.F> J (jXllllI Cj^ 

. llijjl£ jL-Olc| ^jaI^C <JlLj^Li 

Lie 57 j-ajJI ^JLJI < <(jj^ujjj~^> <ulaJu-ul ciul^ aaJ 
Ljlj^jI^ jl a^>C .1 jLjV I^_u ^A Jl^Ja ^jlilc ^ jJIj 

t^cVl *l^iil A*_J jlJLiVI 6 AeL<_tJLa ^A dljl.AJLU ^ I 

^J-O <^jJLJl 1 I Ja j 1 tl.^JI j _laia AaJ _<_u <AlaJLC ^A 

ol^Lu-aJl l_As)^-c ^ tAL>jJ 1 jLlcu^l ^j_a 6 JJlQlII <j _tluJI 

^jAlAJ Jl>^ CF° J • ^ ^ < 4 jl»J_ oJJ SjAUlII <1 _aL*JI 

<aLj _cu^fl fJaJLi t^LiVl 

£^j-aj L _ r ^ t^jjAAill jL x A^al l ^JUUl jXjJ-<_oJ 

< 6 ^)-o jlV\ll JJ&LcjjU < CjJ_ lj A>^ ,> J^LijI AaJ . 

ejLi ^j£. IjJLJLJ t-Aj^Gl j A uiVi ^ 1 c. SjK w nil JAS La ^jlcj-coj 
j-a^l Aa! .^l^-JI ^A j^AjIj <^.^..tAll ^julII Jj^J 

<cAAJ j <Jjl 1 a JjIaJ A*_> <1 _±\]j ^-aLu _<_uu ^jl ^j_a j \ i\ \ 

<taLa| JA s I j jJb I A J V LLa£L^)) <jlo COJ La JI A^JJ 

oUll ^jj^Aj Lojljl^.)) ! 1 a Aj-a < Ul 9 ( - u - s j-rv> JjAjj . SL^A 

^jl j^£. ^_aLa| ( jx lJ ^j! j^Al < b_aLa| LLa-cola ^- cuAj A^lj 

J^el LfcAXJJ (^j. Cj-cJ t AA ^.1 ^ < l^_oLa I : (^-^ 1 -° J- ^£-1 

Jlil oJ • ^jJL*-til ^jl <_u J 

Jk*\ <AjjlaJI 6 i^Jij .((^-oSl^.)) j_A IAA ^jl ^jlal ^ IJ 

. (( <ju_oAjJ I is*> (c-l£ 

^jAa \ ( jil <^l_ujuaJu_uVI laIjlA <j_J-^ ^^ 

SjLaUu-ul (jLi ^^JLJlLAo jJlC V ^LoLlII 

^IoL^I j Jl <j (^ esj^ j-°* ^ ^p^b 

Is_«_ulj Lajj -»5 a.AAj <j| <j^Loj ^jAs \ (^\j aIa 

<^jl _S < JJ-t-aJI IAA ^Aj . jt. ll^i t^ill aIIaI ^Jijulj I o-o 

^—S JI^J V j-Aj Pj-oU ob ^J—^ 

Jj-a-o ^j-c j^l ^I Ac) j^jAi ^_aI^£. f (jl 

^iJI Ah ^k. < **±) -^ ^1 -ti^ 

V <Q|a tdilj .MjLSJuia ^| <Jj 1 jlJ 1 ^A SIaj OjA^ lAC 
jV^ \a* 1 ^^.Lol ^ . la S ^ Jlsil JjJj (jl 

9- 

‘Jbb - ^ kkx\ ^aJI ^jl_sJI oL>j-tA ^.Lo) jl ^Ijlc 

aja^ ujLp-^ SjIjlL uj I ^- 1 ^ SjaaII (ji 

• jJUl (jS*i At nil SLjl^. ^A ^jLul£.VI 


prospective studies (\) 
recall bias (Y) 
■ l^-u ^MLAsI jl coping ugly (r) 
.(j^AjJlj AlAiVI j) narcissism (1) 
rumination (o) 
bereaved (";) 
governor (V) 


JJjj A \ a A 111 oIa^^I Jj-C ^Lj^aJ ^-Asj-aij <j j xVn ^AAa£. 

jaJI^*J1 AAG (Jf\ _2^ ^LlG _Oj’Vl CjliljLi Jjij-C^AJ LaA a-C 

Lpj^ obb^b t t A sx A^l l ^A b_A - ihAXA ^1 

b-jjj^Ai JI <<jla— LJJ tAul^ ^Jkjj-a I ^jl AaS j^AAj ^A ^jjJLslj 

J^.1 ^_aj . Ia^ JLc. _ <-alA ^JCaA-a Aul^ b_j| jLul£.L 

Loj ^LUI IJj <^jLj^j> ^jIa t^LiGVI IaA JjLs-i jl_ 

J-jLLa ^j| ( ^A ^1 ( ^^LA)j 1 <V.iM1V1 ol—UjljAJI ^j-AjUUA 

JjA diljj <<A.J) aLo ocl Lp ^ 1 a.J) a ^ a Laj cu-a 

<JLa_cuJ La JLs \*\xx 1 1 ^ lc CjA£.L<_u 5jJ| j tAs ^ ^A^jj ^j| 
(^ 1 -t AjI ^ J—til A^J / Y ^jSAaJI CjLaIj-^jI jJ bb — ‘-Jl 

KdA 9 -^aaj <icl^ jJI <dLc iJ' _ oj! 

<IjIc 1 ^1 ^latent growth mixture modeling j—aL$JI J—ajJI 

^j^aLaJI A a \ 11 Jj_coJI ' s 3-^ds ^A-v-> ^jl <^k 

.<_aAi-oJI <JL^. ^A ^Ajjj_a A*_i ^jjjLJI b_i jJL-Jjl> ^jJI jLj^LI 


6AA 


U, L 


li <c 




clajl 


jl tnl^All a<[j 


jj-S-t-VjJ 1 CjLlLlsJ bJjlG ^A < 1 AAuj <AJ Aj L—bJI 

_ a (AaaIj A _ j <j_ saJI‘^- s 

jaJ CjALaJu-ul _ oj!J lJLA| ^j-a CjALaG i—tj! 

j_& La < i a t A1 <_a AaG call ^ 3ut.A\ll CjLsIA. ^A La Lao JA-Aj 

^Jl jAa^ J_a 4 _**Ajlj <K J_a^l _1^1 j .^^ ( G5 La 

^ ** 

£_a L^aIajI ^A CjALaJu-u^fl 4>anm <^jIj^j> ^j-coj ^1 

.(( (r> U^uUl £-4 4 aAcoJI 4^-aI^L l)) b_jl_j Aa\ll 

j-sjjG L_^lj2ail)) ^S jLaiu^fl (jxil_ill (jAjlj <LaGl J_ij 

i^Aj-t-^aj c Usj <2 l1c IjoL^ li < a^ Ala Cj l^ljjl-aolJI 

LajAj ‘" ! d. \, a -v j \ I ( ^j_a lAjjA JJa ^A Alj) Ini 

< 1 \\ a A11 Cb Iajj aG 11 6AA ^jIa t(^ j-^aII ^ ^jl A^Jl 
J-a£; ^ll^-aL Jjfc)) : (0) j^iVI jl« T GrG ^k 6AcLcuj 
((^AAa. La AjAa. Lx3^ ^ ^h^a 


<Aob 2L ll J-& (j^ 1 biGi (b° 


^-JL^O-OJ 


o^J 


ja! _tltilj J-aAj Ij-al-i ^j^aLl_ti^fl ^jAjuA .6Jjl>jJ1 

^-cuAjI ^Lja| J-t-ia^j CA^“ (^ 

L-AjI dlljufc .p.b 

AjAjJI (Jl^ia 1^-0_caJULi IjSaoA ^jl ljjLl£.l (j-iAll 

jiiVJ l ol ale (j-a lj_^jU dUj ^_‘p-pi 


AaJ . J-t-aHll jl 

JaAA AcLcoj 0^15v t nail 4 j 


• jolC ^1^_<i dil j CjSjf'* s 

^J1 <^ljil ^1 <ja[ajj> A^-j 


C^GaII aa^Lu LAjI Loj|j ^ 1 “ 

dlJj^j <^)1 aJjJI ^A ^lj_t-aJI cjA. jIjljIjLcu ^A l/,, \\aq^jJ1 
AaJ AjlaGU ^ILsJI J—Zjll (jk 9/11 b^—^ 
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duftll Ji\c Lt jL-OuC Jj| Cj| J^.L ^^.Ij^JI 

< 1 i A 1 1 *2 jsJIj <6jLa_<_aJ| j < ^jxi! _<_a^2l j <JjI-2jL1I ^.L. 

. ^_a-^j 1I <jj)x^Jlj 6 jIaIL_uI 

^-oLj ijJ)) JpLLj 4*1 AC. ^ JjJ < c jLoS-L-u> J 2)1^ j 

Penn «3 _a^. i^Jlj jjlj_UI 3j\x~\ mi! l5 — 1^ Sjj-ill ((j—}» 
ojuI j-Aj <2)^1 2f° 2^^^ < Resiliency Program 

.<j_ujjll ^a£. ^_2 2h°-° ^jLuu-oJI <jl 2 (j^-» 4 j-<sL^jj <<2jI Jl^. 

^aJd^Ju-ul /jA \ u-UjjlJI J)j-S <c-jlIu^VI CjLjlaJ £ja Li^LLj)j 

l 1 ^ _cuU _ JjlLII SjLcJ Jjul2 ^ja c-uJI _<-ul 

2)^JLa_tl £_2J J^.1 ^^J-L-uJ IJ ^^IjjVI jii V\ll jxl^. ? Laic 

Jj3j .<JLil^j| jJk^l *j i-2s ^_2 jxJfejlial ^_2 jiklll 6 jLcf j 

u‘i,C j (^Jc. < JMia. 2>° — g-oL^jJJ (\\)^ >- ^Jal 

2)\-» La jxJ^jLaCl J-^L 2400 ^_L. Cuj^.1 4 a*\ a 

. J^lLlIj cjll^VI £_jlc ^_2 — 6j xnC. icu-oliJI j <loli]| 

eJjJL-ul J^JlJlLulJ ^^j_aVI ^jTl 11 ^jL> <^JLiJI 0-2J-II ^-2j 

^jlj-Jail <^_j^LIcj (JiJJlLc I ell Jj jjllL 

—cu J-Ljj Cx^i 2^ —Lul 41c cMj 

^jJI — ^JJ _till I I J-Aj ^-lc <l]jL^-a <(^£j-i-OJ3 

jii^^ ^j-o ^_!c cj! j-ll I_ j^jlLo 125 <2jljI jjLo ^_is 

eiUjjjVI ^lC J_asJI ^JUrw 800 000 ^_2J jl — _UJ 

^jxulSj mi J1 T\"s. 1 <((J-oLJjJI ^u^IjJI Si j|)) ^-o 

^-^1 Lo^ i 1 xkiaLcj Ll^.jij (JL^JI ^jjlll^. 

6j Ja!I ^jA <£^jlLo ^_S ((<iLi!l)) (gj\ tii^ ^-SjJ 

lt'4-3 —‘-“I 

(j(j-<-ujJj c Q & Ij-oLlLJ IjJjl^. ^jJjujlA^^ 4jlc LuLLl_calj 4jUiL^. 

Ja ^1 (r) 3_ij).i^JIJ jjlj-lll SjIju—lxiI ^^-Lc Sjj_Lll 

6J-A (jA <JLA^JlU Cjljl wll <(J 1 1A ^)> LulLj • ( jIULCkJI jlj-Sl 

CiljLu 6jc.li _II <<_21 LlLI <_iL^2 ^-2 <|Jj)-s.Ti c_2j_(_u ^-ol^jJI 

^J Q \ \ i Q 4 li^ p / < 1 ^ I l _ J ^ ^jxlSJlII A I* * 4_L^li| I**>le. 1 . ^ ^ M I < 1 I \1 ^ 

*\j (J^-^ (J-° (Jj i^UI 


(,) (j ) ^Asluu Lj yS 

^1^-cVI 4 jj>^IIj ^jjl^-ll 6 jIaju-uI £jJ jLII l-uI^ I j| 
6 j-<Jjl3lJI ^j£. I jLo <<JlLul1I 4jl^.IjlII ( jA la IjJ ^LjlJlII 

u-° is* 4UI ^ 

^j-o J_A S<jl£Jlj ^ (jjljj—dilj ^j-o Vjjj 

<j\ q - (3^ oLaj^I ^.LaI J-o^jJI I^jjJj (ji jL±\ 

(jl j2 Jju I j 1 ^aJ 4 ju-Aa11 6J-A ^-2 ^j\. \ i-^> 1, IS\'\ ^>.*21 

La LlUJlS . jJj^JIj <kjL-Jl Jj 4j-2aj^JLLI <Jj^fl (j^Jj 

jcLujlLIj (jj-* _uiV\ll /)j>\ j.s~) I is~i \I ^Li 

^jAuuu3 <jJI ^1 


aL £jLS ^j 2 j pJjA Jjjjje 


^-iu^jJI jl^iU 6 jjitl olj ^.^1 L>L 


c^VJI 


CJ I J) ^ \ i j i 


1au^\ 


<Lc-jj^yA j| jljil ejlj^Jl_cuVI I JJfc ^-2 ejILajj . jL^JI 

‘jH—bjj-=^ c5^ 6^ Ij- 


Vu /J 


(J is\ s I ;<^LlLu> j .4jjjl^JIj 6 jLauu-ul 

.(( Jjl2 {ja I=l 2 V\II jaJ^. 4 slLlj (gjfi i** a |\ la II 

<1jlA ^jxuljj ^j| dUj <<JL2 Jjlc 4i^Uaj| g._ cIj^jJI (jlLijI JA1 

U^ \"\a .W> ^$Jj-a^l (jIiAcJI 

2_2j Jj)WII j c 2II Jal\ x .A ^j-o (j-\-oLa_j| j^l^JJ ^j>aJI 

.^-ilj-LI ^jA JJ.C. ^-2 CjI j-a 6JC. jl aVm\* 2I 6jtc| J \Vu \\c. 

BE ALL THAT YOU CAN BE (*) 
the armamentarium of positive psychology (^) 
mental illness (Y) 
resiliency (r) 

49 HaJlusJI tUuJJ/ 
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^jJI x^ill ( J^|^£.| ^jA ( jX.L-all _i—u i ^jA ^j^xLajJI 4L)jia 

cjljl^iioVI < \1 aa I JA2 < I J . j^-kJL CjIJj Ul9^ 

.ii^lill 4 j_ojJ_o ^_2 jllll ^^LLal <jjL^. LI ~s. aA <6Jj^ 

.^JUu_u ^_2 (JjLlLII jJl^2j LK is~i 

( LoLc. 15 2h^ I JiLa. c-U JS±\ CjI— t-ul^jj I I 

| ^ 4^ ‘■^ l^-> L ‘ 4aJ La_2 Cj IJ Cj—cujJ 4jJ V1 6 J-& I Cj^)-^-L I 
^ —till I CJ> .jlj-i-^l old^J 

^_2 ^j-ij^VI <—11 xs~i <^L dlL^jl <JU. ^J. 2 4cj^^.11 CjI _Kil^. 

<^JLi j-o^l JjL^J I_o J < J_iJ_ ujJI ^£. jJI ^Jja_i <£.j-O^J.1 

^_oLj_«_aJ JJL_sj m( j &jLliil <bjJlc Jla£. |j ljj^I ^J| 

^jlLLlII <^ a^II 4-oIsljlc <2004 ja.Lc ^_ 2 ^ji^JI .Ljl^JsI 

^^Xjlu jLjj| ^j-II (^43^ Leu j L^_is I 2 ‘— 1 1 J) ^ ^ 1 4jJ| 

il)LIj;^aoVI ^jLs < I_\5Lftj .ujIjLa^VL LL^-<-oJI jAa^ 

4wi^-Ju_uJ Lulc^j oi^l CjVjL^-c (J[_^. ^L^_2j _<_ul CjLc^Lc 

jlal^^L <_iJ) \^k IIJ (jjl^jj| 6jLa2_cul ^j_l4JI 

(J^lJI jai£. i^L-ul ^-A^WO J-A olJjl 
■“J cA*-^l c^i L ya^\ jaJc. jU 


Lua. 


jll^VI] ^LSU cu .m .f .p> <1998 ^Lc <^.jL ^^Lcl ^ 

(j\ JjLIJI (^IjJI 2 ^ 2 ^ 1 ^ Ca^- — Lj Af 4 a_oLa. ^ 

,<1, ^JjL^.jJI ja.LojLAVI J-A ^ I ^JlJLJLJ (Y) L 5 Ji3Ll| 

<J> 5 Lj-C^fl w 11 11 4 jLa_O^JJ ^J)\ A it II ^LojL^VI ^j -2 ell 5 ^ 

(jnV\ll jxls. 6 j —^-2 K^jLoSJ cu> (^241 .^1 *JI elljj 

^j> < A ^>. II 2 >a ilU. ^_2 (Jrvjb 2)1 <±L%£\ jjlj ^jL^jVI 

jj! ell 5 j <((<_w<m ^11 2 >^-!L j^a tlJI» 6 La <-u Lo j_a j <Jjll 

2 )-a < 2 ) 1 a < \L<» _ojI ( 2 -Ul^ < 4 j 2 L^£ CjLowIi-oJ 1 ^ 

J^jlll 2)1 2)^1 c-^l *<V\~i a<iI 2 ^- aj 4 jI c^jlII ellj 

?J&\ 
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JtlajaUat 

lUKEHoom 


8/7 jljjxJI 27 jlaJll 
2011 ( ju3ajm£.\ 


f«^\ 


(*) 




*LaLxiU ^AJI 

f !c. (_l^j <- L)_yLLJI Lsj ^ < rM ^jaj ^SJ 

ZjJ-lIajJ/ <L aSo* II ^Jj) 4 i Ij^Jb ^j! lL^s VIS!* 7,t Jb.Lt/ I 

*V 

.jj^AJL LajjJ iZt/J-i js IjjlAxJj^i Z.>^4 iiii-ut (jl y / 


<^l.R> — <jb>l j .K .A> 


jJL£ 4_»j_LajJI CjLLuj^jJI J J-C jjJj ^ _3j 

4-a^KJkl j-i£ *L>^VI J_jl ^L-JjlS 

2 ;\t 1 j_ii. j] 

^)Li jJu-ob jJl£. J-aVJ <dl <-L V-> < Ll^.jJjjljJI olf- c_Sj C 

IbjJI ^1_ ojJlL_uI_> £j Ij-ijJLOjJ^jJI J__jlo CjI_ojjjVI 

oVI <aLL^J 1 ^_a RNA GjJI ^l_1>V 

51a_<-ul^_s Ia_o 4.U nji.lj &j<\L\ *lj^.VI <j-o JJ£. l_£_!Gj 

CJ HjkJJ|^J l 1 I _o <LsJjLL-U olj_2^*}Ll £C_0_x_uJ I_0-0 CJ^L-OlLo 

Gul^ cjLjaj j^jJI tillj <jl VI ._ aj l1>^- I*Aa 1 l_s! _ajJVlj 

_<JjU Loj <jjJJ ^L^VI L>^ I (g M 

<jjIsu-olLI oIajuij^jJI I o 1 .*1 ^LjVJ JjLiII ^ cujUl ^Ij^-I 

^jJlj LlJj^. JpGll ' i ^ J icLu-JL Ifl.fl, IXjuUlI (j*\0 \ a 

.^j-Ia-LI ^ 111 *Lcj JaJj ^1 j_oIL_uLs 1 aTi 

<jJ| ^laJLi Jj^GlJI I J_& Jjlo LoLc J) tnC <_< ^ A (JjlSj 


^.JSL ^j-o ( ^y^\ ts\ A II 6J-A ^jl g- LoJjtJI dljJ-i ^jjJIj .A _ 

ELl^JI g-^-cuJ O-o^_<-ul ^ (Jij^ Lojj iij(j-llj ^.IkTiVI 

cA {H—^ j L* AjA' ^ oh ‘o^jt\ ls—^ 

.otiujjAU jbil jt THE ORDERLY CHAOS OF PROTEINS (*) 

intrinsically disordered (^) 
disordered (Y) 

.6ji*_a lj oVI jl complicated nanomachines (r) 

. jl<J j_^L a <jJj^a fi (1) 

folding ( 0 ) 


Cx^ L5 -^ <51 jt II ^LkJI SjUI ^5^ Cal—li 

cjH-ij^JI ^>^l) DNA LGjJI A _i^JI LiiAJI J 

<Vjl <julo_aI Loj| ^cjIAjjj^JI Lo iconic 

<jl1j JJ_cG ^jLII CjI Ijl^JI ^ 1c. <j|j)l^>.I _ Zu JjlSj 

Hjl_cu^.1 LiV^. L_^V-JL^.I J^A_i < JjlAj ,-V.^. -Cjl IGj^jJI 

J JI Cjl—iJ-OJLJ — —AJ I—^ Aa 1 

^ '9- ^ 

Ja_G — bilj jJLCj <jlo _Ju <J|_UJUO. jl \ 1 

lo CjLjljl^JI ^j-O < ah A o CjI_C. J£\y o 


4 0 1*\ A a t^ll \ \ 4_ 


. Cj Hjui jj-J I ^j-o 

^Jl jjLlL Lo Jj| <oLujj2JI 6J-A <_lo_A| ^j-o HV-HjIj 

( JjlAj J-ol jJloj I^L$^ ^ ^jj&J-II 

dUj • I ^ He 4_a_j^LJj oIAuj^jJI 6J-A _<JjJ <_i_<_uL_u I 

.4_Lojl^o jjlC c—ul^ ^Lo. 1A II ^JlG <6j la^ Jj)^A Ij 

o1 ^^-o 1 _LlCG oLluj^jJI ^G LoLoj s 

6J-u^Jl1I ^j^)AJI CjLl^. Jlo jA> \ \ 1^ aAa \ J xs~>'\ \ AjljuloI 

o^.VI <J_uilm VI <-La_ lz^. 

u 1 is~i a Vi VjI ^J).U JLA ^1 ^ K a till AjlLloVI 

<j| VI .<jGjlLs^j ^.l LaII ^ 1c IjjH 6Jb^-o <JlL> 

oLlGj^jJI ^j-o <Cj)o^>. o 4 -oj ^j| ^Vl ^caAIjJI ^j-° 1 J_i 

—ciu ji ^p4i fj— 

.iaAS Ac^L^JI j Jl4-> 1 ^Vl aAa i ^jl (j\ _^_a < I J_»l 




.(jbj^jJI (J-«l»J Lu-uL-ul 1 ^ 1 GIG _<-L_dl ^‘Ljli 4_iJ jlIajJI 4_o^il 

^LoKill j—i^. cjG-u(Jl?—^ ^• Lu>^ j 1 LK ^-U.G y G ,(.<j) o j — A.~Lq — Gb ^ 1 cj!— 

( J_ C A^I Lo^_s ^jlj pIojI 1 cl^_o IjtjJ cjJI j^ (jG (jb^ ^jl ^_aj o' rigid shapes 4 1 1</**» 

LlGji ij jjaj j— i L-*b- i iio <aa=j ^-ulj y <ji y| <4 ^«i—il^ j \* s y*-°j o^L * ^ m a ^ < <<a oG^oj JsLuijVG 

.Oj^julo <_>jj| ^_sl^11 <j^J J _Lilj p-G^I OjJj iAJL> JaLbyi Colo ^1 ^Jl ^jlCu j c— 
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A. Keith Dunker 


^ structural biologist Zjjjjj jJ$ 

(j-fj JLaL^UCxjLuj ^ hfntna 

lZj L^j% f tf J$ X a (j & Lojlc < 1996 ^ Lc 

g'jtxuJI j^.1 (j.ij^.1 £-c <_ i in 7</ <- LujyA±Jl£L) Vj^&y 
■ LV-° lZHV^ 



Lj Lj jJ / Zx-aL^j l^xLsJI <t * K ^ o <i±^.?L jJ)-l 2 jzJLc ^4 
CjLjjJjUIj Z-uju^jLzJI Llz.jJjjuJI yZj.4 jmJj lTu-^ 
Laic. 30 SjJ. o L-UJ^AII J U . (' )<LlA jjjjud/ 

Lu/j Zi^jL. // Lu3j^JI ‘*1*$ * * ^j) 

. 1995 fLc 




jj_U p27 <L^LJI lj • < 1 ^ ^1 

I jAj ^>^11^2,1 j-uaJI J^a. cilij jl (j^AV^I) 

. jLxjVI Sj-i iji 4_lu Olj oLlu ijj_i d » 'U~;,^ ^ 


the Center for Computational Biology and Bioinformatics (^) 
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CjLIaj ijj-JJ 3.Jl^u-u j-i£l 5jlsu 



jj_JI J^jU 4_» 


"yljla^>VI Jjlia yyjiJI 


Li ^Jnia ij uJ j-lII ^Lu 

j_it 


* 


Ji£ JsLujI 


% 


i=LUIjj jl < Ulai <£jJL^»u3 JS—t i\ \ e&±d ~)^,^Ll ^ dLl jj 
oLu3j^jJI (j_o j_jjjUI jl VI <J&£lU ^1—14X1 jj-a-a 

LfrVGn 4djjXI OJJb^ < J$VI Lu^ 4-^ta3a j-tfc dJ j 
^l^_ou ^LUI j-a yi <<ill v 4t^JI) 4xjJiilo oLlij^jisLujVI 
.(26 ZrkAurd!jbJX! j^jf) C^j^l 


Sj^SJ.1 CjI— aj-LxXI g-i<m 4_il£dl 4— 111 /aJ) Cil—JVI 

L»jJI Ljj ^1 - qLJuaJI -LGjJI oV.„„<ttL<n j*xua 

jS—t j ft ^^jJI 4. \ \ u^V) ^oLjl^VI j—a 4_bi^b J—ujMuj J> — Kx"d 
<jG3j-dl ^j-Lc- u^J' 4_il UajjJjjuJI u-uS ^sojj .gLxuj^jJI 
((jjJxJI t. lj-»^ US—t r< ^i-JL d jl dl .\..,\\^ 


(jo^jjJI 

i "i 1 \ A 


GLIaSVI 4 £j jla 



.^aa>uQ (J*\ x V l 1 (J-03LJ JJ^-C (J*\ xlu ^^Laj ^1 

LaCJ <j(j .H> ^JULt-^JI <j(jJL^JI ^ lie 1931 j*.Lc 

J I j/dj|^-dl ^4 < 1 it^ J—LXJ <j| LlJULO <dlJj ^JslJlII jJ I_J^3 

<3lj3_S ^Jl JI J_i <^jlSjljlLJI jlju^l <^UI <_ i3jJI ^jljAS 

jLs_j^M <jl1jJL Ujjj dUd Jjlo j .<IajlUj 

^Li <cj cj\ j±r J1 myoglobin _ij-lS^. laJJ 

^j-c 50 000 ^duLi j vj^.3 ^ 1958 ^Lc ^jjjl^LJI 

CjljJ-Li 3^j~? -c di!J 

■ GJ1 J(J) 1 \ 11 6d-^ ^ 1c X | i^y j^JLJ ^2k_) Cd^s3 

^Jlc <IjIj ^—I <dUj ^_cj 

1900 ^Lc cj! _J j-* ^jL^s . I ^-\h\U £*l_Isll j J^aII jxl_1 =lj 

^ 1 ni^i^ I j jl J J_s JjeJI J^_s _aisJI 

( j o jj xj J^t jdjVI 1 ^ ^oj ^ ill antibodies (Sjl <^U 

^J <k^iLo <<illiJsl lJIjj&VI jl antigens mi!,1 

(JaaJI £-a LcLoj Ait nl 

<j| .L> daA II \ \ a \\ II ‘cl^J dlsJI (jj-sJI 


Order vs. Disorder (*) 
PERFECT MATCHES (**) 
catalysts (^) 

.<_^ 2 ,UJ| 4"aj'U ^-Jdl ^1 -.^jullaI jl denaturation (Y) 


^ L<-uAjVI pLkil ^IjlII (Jjlju-u ."UliJI Sju_uLcuI 

Li J-SJ-^sJI ^Jdl lj .^JUlcJI JjlXAjLIIj 

Ll^^J^jljJI Jjry ^ _a ^ 

^_l£. Jd-» <31 << a i 133 ^JaIL ^jxtAjJsl .<jlL^JJ ii_<_uL_u^fl 

. ^ILaj-caJI L$-Jl3 Lo_» <LiJL»_l 3 J->_\--N. 


( *^D Oil jUsu 

<jlL-oJI <jl3jJI ^2)1_i icbJI Cjj _^13 1894 f u cs—s 

<^_<3jJlS .e> ^j3aI .<I3jJ3j jjl^3 Lc 2y3j^-U 

( ' CjI jdL^a) [CaJ^ <—s_oL^. c 2h^ j-^j] 

JaLkJjVlj J._a J£.1 a33 ^<jJ) \^k 11 Cj^-cIajJI 

JjfeL^JLi CA^“ - LJJ ^-1^- 3J tjjG 

_call l_Aj_AllLc_i t \"\~^"s ^3JI <JlK CjLo-»j3VI 

^jl ^j^ 3VI (—^j**^ liill^.1 j—!j 
.^-IjaIIj JaaJI <ju3jj Lo_j <3_j^2 J-O LcLoj ^jLLlLs 

^ 3A^ I_o Loj <3Cj I_3j 3jj-d I 5_ sjljlU f_I 

SjJllJI Laic 2/31_call jl JjLcI J .<^.3J-a3 <j_ JlUlS> 

J_cu^L<_u ^2)^- CjLaj o I <3jJ*-a ^J| T)J) \^>.jJJJ ljJI 

J_<_uiL<_aJI 6J-A CJ^ -1 I n_culj <<jl3jlc^I ^3La^.^fl 
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-baaj2 ^pJI 4aLiJi <-a*2 4a^all JJ Ijlll <AjJdrJl diljaitlllj 6d£- d^-ljJ _bl2 ^j| 6jl *All jxl_ m^>.21 ^jAa ,\\ s 

Ijr^ J jXJ^llJI ^IjLi ^1 ^bll (—UlS^J J^aJali dlPc-i < iV) 1 


4aljLa2l (j-lLo^.21 ^y\ i-A djl^)J-!l dlb ^ *Aj-oa I_laaj LbLajI 

. 1 *Aa i 1 *Aa i ^Jl 4a cal 4 \21^2 1 ^j-lLa^.21 ^ is **jjxj dllj^J 

fJJ^pJI ^_2 d->l jaJtlll 6J-A ^j- 0 La^LLal j < (dPx LlU ^j\ a \ I Jl\JSS j 
. t—\ 1 A^> 2A-LSLP 4alaJ 4_lal^ 2)Lsa^.2l jvh» ^ ^_a ^x-caja 2) I 

l£-\jp£ dlj^al 4 \\ \^21 _cp>. 21 2x3^ JL^. (^ O_^3 

^_s cjIjjJlIII ^jLa — 4ajlVill j ic djllaa j^pJI JL^JI ^ A 

-4 p 

dJI jM o^j] ( < C^^J^ > ) ' —3d^x1 CJ^ <1996 ^Lc ^— 2j 

jaj).ualll Jpba [ (Y) oU^^Ll ^j-aaaj^ a <i J^ a ^ ^_S J-oJLJ 

jxl _i nVl*21 -V ilVil i <iiaS <J — p21 ^CJj 2^ _ 2jja ^_ b. NMR 

jaJ) ap! 11 jcalalJ L.2ab_2 . _AJ-a I j_o I J1 l^.* 2 Lj\c — ^£jllJI 

—ujd Ljk a 2)1^ p21 2)L^ NMR ^\j^JLi 

JaaljjJI 4aj^*a jjj2 4aaa-o , 2 1 _cps.21 dll^j . laajll 

^-lc 1 Jji | ^lal *2 I_^l| (iltJL-VJ < La_a l a a ^a ^a_ll 4_lalauaa^JI 

j-A I JJfe j — dll j .iuliJI L^° —ljj 

^\e. Ijdti Jlj —j V p21 j—ii — J_Adll <>j—^Jl 

^jLa^jJI dilj cj^j 4 \a^U rJl <qq\U^L 


^l 2J 


QGj^jJI (Ja V <_1JLJ Jj-2i.J ^.dC ^j| (2/^ Jj^l ^-Isil 

.6Jj> 1_L!I ^jdc 

jd^j ^jlII icujLjjJI <21 11 NMR ^)->j) ^'I jljj 

1_A^jl£. J-4J < Li^Ls-<-2a_o ^| L>j)lV\^ o 1 ^ 1*^1 

Cj IIjlaj^jJ I j. \^ < s 11 (j I ddLj jas I cj i-2 Idll I 

dx~v2 1 ^ X\ \ & ^jljJljL* jl j-a:_i_uL> Cj laa^-r^Jl 6d^-S . LljI 2 

I_ $21Brownian motion ^ ij| j^jJI j^JI j jVG 

. LaLoa <JLa_S AJ dilj J-O £ <_aH I jJI 4-jjl^_2bJI 

6d^J (Jjla-U (J ^ Jj-ojJI j-A p27 ^>J|J^jjl JaJ 

. L»jI ddJI jvJ^a ^ ^-2 d^j-i 42 |j Loa_cuV) <jJj_o_<_L I 

p27 (jJ_ 3 <p21 3 (J L^JI I_o^-2 

^Ln2,2*21 4 jLc, ku -2sj tku ^-2 4_o^_il Cj L2_uji^jJ I ^j- 0 d.^1 J 
j ^2)-° ^.1 1 a 22*2L> LMiJI _ <-oj *2 (d.air^-> (jj 1^11 


. J < A2 < m 11 j jl x Ail j\ j, <«^ 11 

dJ^)L<-al ^jVI Lu^di 2>0 _ ^*-11 (j(^)-dll djl 2 \x \j I d 2 -o 

6 jlalJI dillj ^j —lb *2 4-2djUajj^jJI ^jl —!| J—T 2 j 

4 J <^ 11 4 \2\ll (j-G 4 c JajJl 1 -AjUlc ^2-11 ^ uLoCjdll 

Idle dilj £-a J 2 lj !2 4>^1 ^J ^lll dlb j>^-lj • jl_a-» 2 l 4-b*^ljJl 

4a_sjd djU 1112_<_ulj 4_sJj .2 dJ*2L^ L^lI ^_Id j_a1a 2 dul^ I_o 

(^y\. LlII cd^ j!>j I_id^l d- 2-1 . 4 - 0 La..;' IdC. 1 211 

^Jal djj <4aJjAll ^jl_ ojJI dlb Jjlo Ija _>j_ll Jllj 2 l 

4-2a.L^_> dul^ Lojj L$ll j 4alLo^jdll Ijlllll 2)1 ^_21tltv^Lo 

^LolaJI ba^.*2 <(JIjlLI Jjlj_ juu 1953 ja.lc ^222 ^_!| 

4 \2 \ 11 ^.122^ jjx. 2)1^ £ casein _ lL^JI 2/2jj^) (j—^jl^ll 2)' 

^-aji^Jl 4 \\ A £. _cal dill^ dlb 4112)1 J < 4_ia_J d 2 c _II 

< 2 )-i>J-tbaJI 2 )>^l djlluJUi_ca (Jlljl .diLuJjJI £_C< 1 >J (^dl 

2 )<fibrinogen ^ui <^jJI < 2 )\ 2 j^jJ 1 2)1 d— 

2) I d^.jj < 42a la 4_ila I gJ 2)^2 Laa cal \ \5^ 4 2.U2 ^ ^ja^a 

di -2 _cal^l I 4 I 0 ja a^I ^j- 2 c I ^LaljLC <jL<al| 4 2^211 6 J-A 

j_ 2 clj| ^_ 2 j .ji.dll jIL^cl 4 jlLolC ^_2 la-caLcal 1 jjJ (^Jp < LL^.*2 
c-^iLaJJ JiSaJail 2^3J^p-ll ^>d^ 2 ) J J- < 2 l*-ll 2)^1 2 >° djllaJUi_call 

the tobacco mosaic ^NtiljjXl ajJI ^ 

Lcjli jliJI cd^UJI 2 ) 3 ^ CA^ >^.1 LdlAdo * 2 llo virus 

4aja^a ^Jjlaj 4-abl-o j i£- <^l 2 >^l 2 ^ 2 J^p-H 2 )J ^ 

diLaa 2 >^. 4aaJia dcLcal 4 aj_ 2 sJl dlbj . 4-llc2-^J>l 

fjAis* ^jjj jjadJl jlbia 13 v.V^. 4_ajLcOLil — RNA La^Ji 

Jaalja lljJI J .4bc2.^cil Jla-lj — 4al a^II 4 \\ A11 

. 4 \ L *2 l^-ca I I dill ^ 4a 2 a 2J^p-11 

d-Pc jX^ajL^a dJ— cjLl 2 2 pj-H <dllljl ^jaa^l^l dilj ^llalj 

jx^ala <jX-Ajl \ 2 ^>. 1 ea_all I ^_2 ^l^ba* 2 l 4_ 2 jl a_a djllaajja 

^ 1 - 0^21 J-ca^LcaJ 2 >^- OJ Ja^laJlaj ! La tU-^. ^_S 2 x>*-^ 1 ^ 2 ^ 

.4alAll 4aaa « l ap>» lajbla ii^-ca d^a 2)1 dlb 4alaa21 

^^axa JaJL^-o 2 )J_a_pL> 2)J>3^LJ1 2)^ Lodlc < _ jlo _2 

1 ^ \ l-A^ja j_c^2 ^2 2 ^3 4laJLa caaala I ^_S 4 _Jj2j-*-^ Cj laaaj^a 

SIjVI - 0 ) (NMR) ^-uLiK^iUl 


2)1^21 ^ixaa ^ Ij—ll^ ^lU 


( allaaa p27 2A2j^pJ 1 2) 1 NMR lA-lj-l Li ^aj) a^> 211 ^a 111 2A fpj 

J jdllj ^jkll J Jail I 4_aaj_ca 4aJlc 4lj^_oa 

4b-capaj 6jl2 4aaJjJ 2)3^ l^p-col 21^-cul Id-ll L^ll La j(j cal ^lll^ <4a^-cdl^ ^p£. ^_aLla 2x3 

4aj_caaJI 4allbj_call la2-AJI jvha^ 2)| ‘(SJ - 2 ^' Ajll 4^jjjS 

0 ^22ll jl J^l l A Kj <p27 2^23^^^-!! 2h° Lp' 4 jlq^ ^_1 £. (_gj \Ni 

PROTEIN SPAGHETTI (*) 
a nuclear magnetic resonance (NMR) spectrometer (^) 
the Scripps Research Institute (Y) 


.*ljba*2l ^ dil*Vt2 di dillaaj^pJI 2)1 Jj2 
^pj) a^*> i 11-2 .^-l^p ^p^ I 4 ist 2 (^£3j 2 djal^ ^alllll 6J-A 2)1 *21 
dil JJ^plI 2 >a 4a3J diLdaj Jaxlcaa ^jj^lll ^-cuablaJsl 2AljJLi 
.2)p^Jjd^ll^ 4laa_o diljj ^jl 2)lj3^ 2d°^j3 jj21 4ajajljJI 
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K^JI JiLi 

Kinesin jjj. A& jG^jaJl j^ jG^ma ja ii-iya «baaj^ 4 _J 1 «Laa 
microtubules Ljjlill iWiVI J^L ^ (^^GU) JAaaJla ^^Aa 
ya (Jja.) 3 Jjaaa. (j 1 jl vesicle Ifl * a o^i<Ti djaaa. 

£alkU jlkll ^j^JI .2 il-M) 3iiald ^1 dAhla 

ATP a^jaJI JtlAaa duLa. JiylaL*. JSJ 3 iLkJI jaA^aa (ATP) 
jGj^aJI ya «laaljJI £jaJI» y jG^aJI 6 ^ 3 a^la^l ((jaaAJI» 

^ JaaljJI ^jaJI j^Aaj <^aSJI alia ^l^baVI Lr k. (^^Xl ja £y 
^Jl jlj^jJI ^Ac Labi Ij ' ^ a 4 -l 41 ^J 1 jijUl g^uLi <GI a aaAjJI 
I o^aa^fla laaaja du.^ ^La^l 


OLj^SLa y\ oLdaJdlS I^-Laxa L-g-aLaA ^jJ Ol—a-tajj^J) jl 
LlLxS j j L_gbti «>j_d.i —II '2 oVI jl 4 —^ila 

j*a LbS) j\_^ .<la-LaJI L_^ajj3 ^_UI JI_a.c^I ^-jaa 

CiLiaa^j_J A_a^a <UiLa1 4_aMa 4_»j—Lib 4. d\ J_^.lj 5j-Joa 

j)J—t ua JSL-loa 4_lLo 4_b_j jj j^SLa O— \^ 

.jG^aJI i. 4 aLLjjJ Lau-oLa. Ijasl 


(jUoj< <i 11 jL2xo jajjL*. 
<(_£jCi obitua jl ^Lsllu^I o m n \ La Aald. cabin LajLit 
jG^aJI ja ^aaG ^-fjl j^lsGaA i<Lbt p53 jG^aJI Iaaa 
v-aaJI jAaGJ dJJAA_a £abl jau baJb JabajVb ^jAaij p53 
jl .DNA repair enzymes LaJI ^jL^I caLajAl £bab 
la£^L l jSba p53 jG^>aJI y& 4_uaJI sLaIsaLI jai. p| j^VI 
AALGIj £jaji,l j^jlaJI Jjaa. cilial^l ja (^^aaajjaJI 
jaSl ^ bjJI ^a j£.lila jl 4 -Vb.i jG^^aJI jlA baJI ^1 
. jG^ jaJI j^ i ^1'^ A a JsLaa 100 y& 


jG^dl 

p53 


01JJJI ilUJ jajjL^ 

^LloxJI (jxijiaXI ibj^jJI oLabuXI caSj^ lAJGa 
Obaaj^aJI j^a 4AlaG»XI ialaaVI j-a 30 j-a (^^^aJI 
jaalaaaa j*jA 4 diaaa. jAxa ^aLaa jlabaa L*-a 4 jLaaaGa 
j^Sdj . l^la ^jG-a ef\ al^aJI ^1 Jboa j^aJI CalaajaJI 
L$ i& y ^baXI j-i£ CabaaijjaJI y& jaM^a S ji i~W a 3 .G 14 JI 
jl ( f-\X\ Jia d jaiuaaJI CabajaJIJ 

CabajaJI jt ^Ltl j^a j^ jaU^JI 

. JjbGJ Shuttling ^ I-UKG s jaaSJI 


^_II PO 4 Cats_caaj^JI isLta^L ^ 

** ^ 

J^Lii j-oVI <(phosphorylate L^j ijiu-oi 

p 27 d/Gj^jjJI ^a.^Aa < L^-Lqju l^_oLa 2 GaJt A . jjl J ^.^fl ^j-o 

jjLJLJ^JI jSLaJ^I c_^LaliVLi i^kll _talll jj ^^JuaLlajJI 

The living cell’s flexible workers (*) 


.^OLaj-ll ^Jl <\ w i < \ 1 L> 6 La_^JI CaLs-S^ ba^ l_t_u 

j^jJL^JI ja.1_<_alaiU £c_al^S p27 C^J^JI Cal_laj^. J_oJLa 

OLojjbl ^j-o J^^fl ^LaJlia-c -LaLcu 1 <2_<_<aJ -LaLuijVla diljj 

jjn^ll caLu^ap ‘ l^-Lac iaaojj kinase enzymes J—knSJI 

. j^jiAJI ^l_LaaAaVIj LajJI ^LcajOJu-uV 3 ju_uLlaWI CaLolalLI 


(2011)8/7 f^\ 


26 




























.^Ijl^VI j^jLaJJ ^ ^SLujjaIIj 4 \ wVi 

jJl£- <JU^ j_A li Ls^Lk.) Cj\ _Ijuj^jlII (js* *iX \ ^'h \"\ 

_un^l I j_33_S . L^-Sd^-i L^JaLuijI 


j-iii-Lj -LsLkjj'^lj 


Li J ( Lj \ \\ i 

< 4 _ 3 ° <Ia_ijLi ^JJJ jj_ijLll o_t i J_a 


4_iLo<aLi , 


(*) 


< (jjj 


■,VI 


^ O 2 " LS^ 


J)aAc J)VI ^-Aj) jIjj 3 ^^-3 ^ 3 A<Vi t<i^ (J-^] <l$LL)lo .T> 

rt ^k 1 ) ^ ILula l—Luj^ [(<^Ijjj^> ^^ 
jjlc 4 ^-ij_tlu ILajj-c 3 ^ 3^3 <Sicl 3393-11 ^ _cjj yeast 

< jLi-^k.j JaLujI £_a 3 j-° 3 b 3 "° b - ^ - ^ 6 j_ \X is*> 

■ ( 3 £ - Sicl <yd j^jJI 3 ^ -LxsLxj 3 ^ ^3 

_ 3 I <-OljI J-%.j_i 1 —ilj U aAV 1 I d A J__jloj 

.oLcojjAJI 3 3 ^j <iLL_aj J^VI organisms CjLlusjuJJ 
phages ddl a^ i 11,1 ^x-cuL ^ 33 * 3 *-ll cjL-ujj-aI 4 J 1 dlLl^_a 


a ^^Vn 3^b 

^ Cj LjuUi jj-i i 3iA.Al I 


o* jk^fl ^1 <kjjVI 

^-ic (Jj) A^i 11 l.fl Hill eJJLijIi JjlSLJ ^j| JoKJI ^llll ^JJJJj_JL1 J 

. ^L_ujVI ^LjuI JjloI ^UaJ 


j Lilid VI ajuxil j 3jkj^L£j V 

3° b3^ 600 (£>?> 

3^ 1^-IAJlUJ C_i^JLJ Lo^ < LlK J I LlJj^. 4 i i ilI 4-oiaio jJl£. 

jVia*i Lul VI ijjJLsJI Cj IJ jj ~X O ^^i G^X-Li J »-3 


I^2jJLJ Jd 3_aisJI £j\ j| ( b-JLC Jj_ 2 X ^-1 

100 000 _i LaJJ£. jJAj ^jJI CjIIajJj-JI JaAS < 1 \\i^ <ju_oj 

eijLt_xjl jjJIj ^jLcojVI |\ui\ ^_a 

<jalsjj <jil j> J (r) 3-i^jJj-uJI CjL-ojIxU Jhyc 

.^LxjVI dUj ^jJI jJU-VjLJ L-Ouil 

<jjkiJI CiLculjjJI ^_lc <_lcx j) nII CiLoj)fall <_ijLLo 

I JJLJ <1_j| Cotkjl^I J Cil_IjLiJjjJ <JLil_x_uJI 

<(j^J(^jJI Jiuull < il i^>VI ^jAl a ^ VI <J julAjlU £- li l & xLaJI 

< 1 \ \ \ e\ V I 1 a V li . L ^JL &j j ^ 1 ^ I ^ 1 a I < 1 h (i I , I i 1 1 ^ \ ^ \ \ 

^jlJI dh (j) — hydrophobic pi-oil 3_J&jl5Lllj ^.-^Jl 6Jl 

(Jjloj — (j-Uj^jJLi ItlJl-xj Lo 6jl_C ^1 ,UI CliLi-ij-^x ^_o J Vn 

<dllj II (^C-J .(Jixl jJI ^ji j-t^j-aill (j-sslix J*N *7 m 

^_a ^c-Lu-u ^-1^- La j-xi <u1jloVI ^^.Vl d)b 

^j hydrophilic pLoil *U-a-aj S^ 

. L^_i i^kil ^Ul ^L-ojJVI ^Jl (Jjloj 

^j^Lo^VI J-<-oL-uj ^J-C <jij| j> dul^ 

WIDESPREAD PROMISCUITY (*) 

• j I ( \ ) 

moonlighting (Y) 
.^L^yi oLajl»-ll jl bioinformatics (r) 


<4^hto i)-o lj-4^ ^ (I \ \ts*> ejJLaJI ^_S (^jJI) 

^>iaj7j ((<la_JajJI » jl LljIjloj^ <l£.liiil ^-<-^1 jil LlJj ^i I_o_i 

6j S~t ajl S11 < \I^\C ^Jlc I j_A <L^L^JI _ Jill 

U>b J-^bj -C5 J '^' 1 f'-caijVI ^1 ^ 

<LsJjLi-a -LsLoj I Jb^ _t-uij (^jJl^i_i 1 p27 

^ LLoj ^IaJ 1 Cj liuJi^yl I lIIj JlLo ‘ c < ^J . L^JaajLiJ Cil_OJjdVI 

( ^promiscuous SjJ-OP joi. CjLujj^j L^il 

. ^^<jLaLx-i| (JLaCLi ^^ij jl 

,<aK *klV\^ !■_(^‘ill <P27 (j-Gj^jJI ^_£-> 

( i l^lm A^>V I J> i r> i l i si a^"> 1 I t-i^laJI e-J^)-3JLi 

j)l^\(b-ol^JI ^.UajiVI ^J1 (<uK <-aiaJLO j_iC <Li_i^ ^.LlII 

Li Lg_ a a jjj j i 1 11 Cj Lo_ijd I LolJlJlJ . ^ Lo Lali ( A < ^ 

J_iJJtJI ^-i-ij . ^ui i sll dllj i)-0 4_I_a^L jL-II 4_iLgjJI 

Lo ^ A i I^J I ^J-U 1 i ^ r> i)-Q Lo ^ K a ^_S ^^^Vl dil JULi^^jJI 

4 i i i 11 4 ^1-Vi ^ (J a ^*i (iyCLi b_il I dl In (j^-* 

calcineurin cHJj? 11 < xJlSJli .4j \ \ 11 ioliio 

^_Aj^ 4 jl£.IjlII 4-iL^i_i_uVI ^S 1 ^ r> lj(jJ L^dj_ * (S^ 

^.^i_i (^lill _3jil 6jl tixll 4_ijjVI 4ij^i (_xjlI Lo 

^-3 : j i i \ \ II CjLoj^jV LoLoIi ^jj j SLa_o jjJj 

tjl b-l ^^1 L^lipj^JI jiiXJ i^o oli-cujiJI P^j 

" ^ 
4 ii il I ^vl^*i^> I <^3^ 4i i i i ^-3 I I J_A i)_o_GxLi . CJ^ 3 a aa a 

I JjJsl 3^3 JsljJjuJI ^ A^^Jsl 3^_<Jll_i Lo ^-A^ 

oliGj^jJI i^_o o 1 a a i >jiJI ^3^ ^Lial b Jii-U i a <>V^JI 
^.^i-i 4 ii il I ^Jaa-o ^)JlC I <3^ ' A -^ i I 3° i GI VI . I 


I ^ lie 6 Li I Ua i i o Gld ^3^-^ JaGjuJI £- a 11 * JaLui^VLi 
3 Lfl < I Jl\JSS^ . Cj li_«-ujiJ I ^3 C-5^ ^ ^ U J) ^ 

il ; ^b l3j^ ^3 3j3f—^Jl^JI 

*klVill ^3^-11 ^ji-i 1 Oi j j <3 ^ 3 ^w*i I Li 4 ii ill ^aJaill ^3^-H 

4 \ \ i o^T II 4 o jia^JI A J-A ^ \lA\T \ 4 Gxll 

^j)J^> n ^_a 3 VI 3^" La liilali 3^1 4 JjloVI 3| 

. b"i<j ilo3ol_G (^3 I CjI-joj jj_i J^x jl bild Jb^. Lol 

J-o£. cj! jji 3-0 Ij^xlj 333 Lo LJlc j_a c-jlj-U a^VI 31 j_ i£ - 

^kill jjx. ^ 3 ^^ Jb^ 5 ub 4 Jjlo^I j_a.i ^-3j 

* ) 13^-31 4 r_j < <. ^ J_o La-i-Gxi j I <Cj lS3-1-1 4J^ (J- 0 -*- 1 4 ujJI 

Jb^ 3^ LoK -<^3_*d 3^ O^-ll^*- 3 Ca*-^ 

3 c (jv ^x ill _II 33LaiJI Gv* a A33 dl_Id (^Jl 4_ ujJI 

< J A^>al 4 i\ ill ^jalll J_i£. *3xJI 3 !^ 3 I - 0 - 0 Jb^ 3 ' I ■Q^ j 


Lu-X-o LjluJ(^j 4 aU \ [ I ^jlC 4 i\ ill wicLcud 1 4 JLx. ^_ 3 j 

jG 3-°J (S3 ' 11 f- LdlaJ I ^_a 6j ia is*> £j Lxji J V»G. 3-° J* 1*^11 

4 i \ ill 4 olVil I jjl£. Cildud j^jJI 3 b 3Jd^ j < I 3-° 

3d _3d ixp. <4iiA^»all LiUJI axons jjL o-p ^3 3 
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<<ju-VjlSL cfr juti 2JI p27 2A*JjJI JL-fr <4 a LV11 4 ~va ViVI 

jJlC 4_ij 1 i fr \ Jj Lcuj (J A ^ 2)-° 2A-*JjJ i J^-oILs < 4 jl 1jj_fr J / V fr \ fr 

jj-zd ^-S Jll_ ljjjJI jj^j :<jl 1^ ^_a Sjl _ cuVI JjL cal jl _<-o_o 

^_aJ <Sj_a <-o2JI Jlfr id l \ -O \ < S 11 <J^Ls JJLJ ^_a j (jfr 2jjjJI J^_dl 


. ^^lal i jl iajULi dlJ2jj) jX^_> 1 =ljJjJ 2)-*^ I 4jkLa2j 


(*) 


j^lnjJl pliui. ji^VI j^-oJI 

l?W ^_a LjI 2 ijL x.Vl. I ca I_ IajjjjJI iL 2x3^-* Ja 

4_L^.j_fr ^_a JVLa Cj< _ool da CaLoljjJI 6JJ^ 2) I ^Jl lj.*7j-< 


CaLculjjJI JoC*-!) jJ_ ouj idilj £_frj .jjLjJI 2 )-° SjJ^.GLfr 

JjJjlJI y\ j_a tiLVI j-z^La ca^ij ^^-a ca<—col l^l 

CaLuljjj £. ^jj3j LJ iVs i 11 ^_a 4. a 11 Sjl-cu^fl JjL ^iV 2)-° 

2 >£- ^La^lSJ . <JLJuJ I 4_ 0 )lVl.fr 1 xVj-C 4_UjJ | 4 frlv.fr J iC- 

^1 j <^j_colli 4 fr ijall 4 oulJjjzJI ca*VVI jAa i 2)1 Jjzd <dll 2 

^jLa < 1 <Aa» i ^_c> <* frVi fr caL iljj_Jlj LjJI ^j-c> c_aJl 2 j caot^ 

jl Lljj^. 4,Tull ifrlUfr j_i£. caot^ LojlS caLiljjdI 4_a La 

2 j fr xWij . LjJI ^j_fr l^l^j xVi i <l 2 ajij_fr 2x3^-^ LfrVc LK 

< u^p <M I p n I) A a v lfr 11 A \ ^ II A _^1 Cl) li I 6 J-A 

jW j (Vii ^ill j) spliceosome 

jJIj <<Lil _ uu 6^1n.V5C IjjJI 

<yiLfrVI (jiata^VI ^IVla (jj]\ jII (r) ribosome 

. ^ o 111 i^^jJ I a 'it 11 A 1 1 n 1 a <> ^_a Ls.fr 

jx^ia _II ELl^JI _<J<LlL> (jlaTi ^ _ill ol_ 2 ^_iVI jji_lLj 

J^l 6 jjl_call iijlvjl j .A Ti ill <Lfrklil J_i£- CjI_JUlJJ^- ll 

J-frJLJ IjjJI LT^ J_dul^ ^JjVI cA wVa'ill 

O J)l« fr 11 ^ J ui^ 1 i V 11 j <j I j Cj-3jJ Li 

IjjJIj CLj Luo jJ_J I I_o^jJjj ^jl jllI ^jlj(jJ_II — iol j^jJI 

A aq 11 _ujlLI .iojuuJI LiLvJI ^_a uj _o^lll 

J L*_a jjl£. _oil i LjJ I (j I I j-A LjJ I Ic <i ijlv> 

. 4 J IjLaJ I j >f 4 _uli_a ^ a 1 ^ ^ 4 Lfr I^jli^^ < 1 L> CluJ I ^jA^I I <cLuu^ 

oll^l <1 i» fr CjI Iajjj_s Vi i j^k II L^LVll J jo 

Li^JI 6 J£.l L^OJ ^ 4sj (olj^jaal—< 0 ) 

Ci 11 T 11 jj 2 j ^j ^.1 CjLoj jjo cJLlA I Lfr^ <^c 1 ^. A jLoVI 

JlLfr Jjl^. ^ji jo_tiu L I jj&j LjJ <JLa_Lll a _l^Jl 

VojlA ^j-Q LjJ I J-fruVi SK .v.l J^JI j I Jj 2 CjLlajjjJI 6 

I jlciLao Lo-A^l^ Al nil cjI_IjojjjJIj cjLa_al j-Hj .i>jli\ll 

EVOLUTION’S BEST-KEPT SECRET (*) 

'j* 4ijia u _ < jftjjl£ _ 0 ^ q! jojjl^iJIj computer algorithms (^) 

. ((I^AwJ I)) j 1 ^ x Ti 11 III Lc. I 1 < 111 ‘n^g 1 j 1 < n^k 11 

hydrophilic amino acids (Y) 

j1 (r) 

RNA chaperones (t) 


cJJjL) i LjJ j <1 _ jL , V a 1^-jLj <1 _ a jjJlII CjI _ 121JjjJJ ^ _ iljLfr VI 

. A A 's+> A _±jL a _ lLLj j _ lojj t^otj A _ a jjJlII CjI _ 121JjjJJ 

jl (V) iu j—cuL^CiLlojjI a £jji ^j < 1997 ^lc ^ aj 

j_o jj^i aa _cal ^ 1c. ^jizVi Csil^ Li I j isjL-cVll cLai jjjJI 

<ijjil J2LC CjLjJJjjJL ijjlLfr ^LfrJJ <JL2cil A ll Ifr VI j^U^VI 

dillJ oLail <JL^J,I <1_JkJJLfrVI jVil fr^.VI <Li _cal ^_a JjijlJI jLa 

^jLlj_ca Lfr jLjJ- 1 1 fr ia 11 1 il 1 jl <l^-frj <1 <_Ajl^JI 

.^jiLLVI (£3 ^\»i ^ j' 

^-^cal c_aj_£jj) <jlllj> J—jji ^L_a 2000 ^L_c 

ijjlLfr ^lj^.L (iLsI_coll jx^lLal_ loI^V ^^jJjjlJI jjfr aVII 

j-fr JjJjlII _11^>. jj_I^LJI j^i ^>. a .^1_u^JI dilLcfr j_ a£. 

code j^Sci LjJI ^-L-a I j-^j c L_oj j I j^j cL-aVVill 

j-aj . (Y) pLa 11 iilxaVI j-oLa^VI 2)»fr itLjla i i <* 

J-oVal 2x3^ 2)L ^ ^ l^.ui c L 2 clLJI cjL ul jjjJI 2)' j2sj _lall 

^j-La . JiVI Llj^. <5_iloJI A frl^lfr jjlc. 2x3^jJ Cf^ _LjjII 

^1 dirchaea ol 4 \'\% 11 jl I_ jjj!5LJI^ L_cojVI caL^VVlil 

^_a Li I < Ll 12 ijjLccVi I ca Lol jjjJ I 2>° lP ^ ace jj ^.jj j illl I 

IjjIaI jl^VI ca Lx Will . eukaryotes ^ ^Ul oLiii4^. 

L^LVj j ifrTi ^jlJIj 2)' J 4-^LaJI iiLjj Ijifr^ll J—j-fr 

4 il ill icJauLfr j ic ca Lol jjjJI 2x3^ jJjj Lfr — Si j_ j cal j 

. UjjlC j >k | 

,jjj^ 2^ ^jLllJI ^JJ ‘^>1'^ ^lju-^I 2004 ^.Lc ^_aj 

caLjLa_fr ^jVJLcul ^jJI t[2)‘^-kl 4_*_frL*. 2>°] <jlj-^- d> 6Jjaj 

e-Vj-A 2)1 (j^j-Adll 2)V3 • 2)L^VV 1 2>^ caLLu y fr ^.Vi 11 4_^Lja-fr 

di j_cajJI caLaljjj ^ ifr^k 2>° %35 2)1 Ija_^.j 2 aj-^.LJI 

caJl jrvl 2)L I .4 il ill 4 frLlfr iLjL ^lj^.1 ^j-Vi 

y ik\i V SjjoS ^l2)_cu14_> 2x3^ Luj iij_cajJI caLoijjJI 

■^Liilj Jcill ^j^-a-fr l^i'c - 

I j x izu_cVl j j_ jlC. cc*lLl 2 c' 2 l 12_ a cjL _cal caJl j Lfrj 

uilll 


caLcccoj ^jj ^j-Vi ^iJI cal l iljj_JI 2)1 41 frl11 cal jj-< 


<_alUajj ^Llil JjLfrVI 2x3^3 ca Lillj JcaJI 4 jJ| ^_fr ^jiljjl 

2)1 cA^- <aal_frjjlVI Jal_col ^_a JLJI Lfr^ Sjj _^-fr 

S jL_ujVI ^LL^-J J-oVaVI 2x3^3 Lll2 ijLccVJJ caLojjjJI 

4laci__caJ I A \ \ \ 1 1 12 LjolU I a. < ^ j Jalll 1 j signaling 

CaL a Will 2)1 2A^ _ 3 xS_L^I j 4 jjL^. ^_a l^jLjifr _uuy. 

^_rJjl^-y.j Sijll) JjLfr caLjLc SJ.C jj2c jj j ifrV Sj ixil 

_coj Lfr I2 -Aj <dLl2 jaL j the mitochondria CjIjJ-JlHI j 

L^ M ahVll I_ ^jIjj^.I 2a^ Lfr caljl_ciVI y^ j u*^ 11 jj_^j 

LiLJI SjjSUI cal wWill «_iILv LlS . J^_cuI iiLj ILli 

2xCJ Lfrj L^LJI 2A» Lfr -LLcajJI JJ_colli SjLcaV) JjLJ iLcca 
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.<_>jlV\U CjLjG jjjJL <JjLLa I JAcaJ <Ujl~> IS*1 
A\ \x a ^jAIj^Lj LjI j 4ujli aA lI CjLGjj_JI JaLjjl dlljjl ^jl 

l^o 1 c-A_<_ul iGlAaL y\x'\~\ jl5L^I ^Jl (^jl 


oljj jAljJI ^d c j -a£d (ydjj^—(ydjj^ Cj^LcLjJI .CjLxMji^ 

Li I I JjlSU diu CjjLt^a I jJ <^4jjjl^ 4jl^jJjjl» 4jlLo£. J£ 

<JaJu_uJ CjLxLAi _cu J^L-xu ^J l^V\ 1 <5jjJ| ^I jlA^ AG Lx 

G/u La i 2J^_cuJ .^lll AjlliL 4__1^. 

^jJI CjL njj-Jl jxjij La LJlcj . j« 1 CjLujj^JIj CjLajjj^fl 
^fjJLJLa C\ \ fn A n J1 4_alHil j \C. CjLjGjjJI £-a J^LiHj 

jLojlLcu) ((yd G/A^LJ1 Lea <JaLjj^LI 4^dALcu_> 

CjLxsj-^JI i Cj J_ >1 d2j . S J_> J_2x Aj J I Ci * ul c_2J_ Q-* dllj 

^_a gene £jJ— ^ La J^UllI qy>. ^ L J-^A ^jJI 

^_2 IjJbL LxLxS <J 4 alVdl Cj LlA jj_d I 2h° d^ljj ^lLaj__i-ail 

<jVI <J n^xll ^_2 Cil jIjjl^xJI ^_2 ^jUsij—caJI < :x^iAa 

<^jij£> • j-^m (j^ £"^"' 

^ At < <111 ^jLbJ-UJ <L^Jlxl JuLca ^ j -V A -UA. j_»jLxx> 4 i_>jij 

Al£. Lu^j-t-oA cuj ^IL.j ui j_a j <retinoblastoma 

CjLIj v^. 11 CjL^c^U AJj^fl jc UllJI Cil^CI jij .(JLilaVI 

£Ujl coa J-a-3LJ ^_£j^xI CjljyAa dll—lAj Ad^lj g.— jLj 

. AGLca 

4_LaJtu G^GjjjJI ^xLl£ AlI] jx£_2u (j\ 11 A _ala II 1 J_> jij 

J-ajJ LiiJslj JiAll jXJjiJI jl\^^l ^j-a _IAjLIL* 

(AljUs^JI jxl lsJI a ^ I I j diJ .(2/ 

<<LlL-^ CjLjljlIj^j ^1 jAju_uLj La J a A <jl^^J^jljJI 
A A \al_jLjJ CjI J CjLAuiJ^ ^j- 11 ^^.Vl 1 ^Aa \ ^j| 

^jijI^jJI <jljlj dJl^jjl ^j-a 6j-»d^. <JlLx .5jJI_C 

l\a^ ^ JjjAi \\\ I <J y^5L> ji <; <LaLii < \ 

■ ALl^x jliiV La_>^j < 61. \ 11 


U^«) 




DOUBLE-EDGED SWORD (*) 
I ^1 j^VI jl neurodegenerative diseases (^) 


- djJjjXuMJ ^i.1 j-3 - 

Structural Studies of p21 Wa,1/Dp1/5di1 in the Free and Cdk2-Bound State: Conformational 
Disorder Mediates Binding Diversity. Richard W. Kriwacki etal. in Proceedings of the Nation¬ 
al Academy of Sciences USA Vol. 93, No. 21, pages 11504-11509; October 15,1996. 

Identification and Functions of Usefully Disordered Proteins. A. Keith Dunker et al. in 
Advances in Protein Chemistry, Vol. 62, pages 25-49; 2002. 

Intrinsically Unstructured Proteins and Their Functions. H Jane Dyson and Peter E. Wright 
in Nature Reviews Molecular Cell Biology, Vol. 6, pages 197-208; March 2005. 

Structural Disorder Throws New Light on Moonlighting. Peter Tompa et al. in Trends in 
Biochemical Sciences, Vol. 30, No. 9, pages 484-489; September 1,2005. 

Database of Protein Disorder. Known unstructured proteins are searchable online at 
wwwxlisprotorg. Protein Data Bank (www.rcsb.org4>db) is a database of structured proteins. 


Scientific American, April 2011 


. LjjJL Uaojj-j I JjlS 4jljLj <JUL) 

genetic code ^Ai^JI j^SJI t_AA JjLxS ^jU <dllj ^j 

A -olalll jJl £. CjLljlj j j_lL 1 j^-LI j)xVt\ll LjLiLtA| LoCJ 

^jJI CjLojlIajLII <£.6^)LlC ^juljxJI Jj5xlLa . A _iljJI 

^jALojx^I ^-2 4jjyLAll CjLc jjjt.ll iojxjj <jdu A \l-x 1| I ^ 

cLlsIjLjLc <J julAj-U ^\\ Sljlll (LjJI j| LijJl) A ijjlll 

J-Sj 5L jXJ C2 <j| JjjAxLJI j_cIjlj j .<jl!jlc^I ( jALaJX^fl 

LoJLJLi <^1 \^k II ^J_UL1J ^yd Sj^JLO <UljLO^fl ^jALaJX^fl 

C^L^VI ( j) jt-^-jj.1 ^ ^^1 U l ^ x , s ^>4^ 

^j^JjaJI ^ 1J ^Loll 5 Ajl^JIj jX^jxJI 6j n^ll 4 jljljlc^I 

^1 CjLujj^jJL ‘J^LLo cAj OjfL ^IjkjVI ^1 

LJLc J*\ Cs-^J Cjj^-L <JLJULC^I ( jALo^.^I lAJGj 

- p - 

C^ I jlj . j I jl Lojl 2 jLulo j±£. ^ 2 n <_u Lc 

^jl J- 1 _ 3 <^JuLaJI Jj^JI _Colj <lLdlil jlAs^fl 6J_A 

jl i _ JjU (jjlin CuL^ jaJLsJI ^Jj^fl CiLuuijjjJI 

A, \\ \^^fl ^jALajx^fl ^jl aAIjJI .^iLLVI (^5-^- (S3 ^ 

J A xVn CjLjujjjJI cJlVo ^jJI Jju LojlS CjI_Luj ^IlJI 

<JLs_2 4juujjI £-21j_o A a7mI ^jxiLcu^fl j Lcua iioLjLC 4 jl1j 

cjLAjj-JI Lc I j_ ^LllLIj JasJI ^jj^u (3Ai J_ 

6ja 1I I JjJI (JjjrxJI o {J\A cull 

.<jl^J| LiUJI AjjlLAlII 


(*) ♦ 

<cjLAjj_JI ^jJI ^jj^xil ^xjJj^I jjjJJ IjlA 

JIL I £JLG J-iJJlJI Jal iJjl _call ^j-d ^JJLI ils 

^IdJI cjIjLoA^LI J *dcJI ^Jj)r>\ll <ljJ .^jAlj a^fl 

(jAlj-o^Ll l\^ 2 _2 iJ)\A c. jAG A _1 ^jjAi_cu CiL jljJjJlLI 

. L ^J I_ JLq d \ Q 3\. J <Ljj-cajJ I 

A, \\ \1| Jj_2xJ jXdjJ JjJ_ <CjVI _2xJI (jAjlJ <4_>! J_> 

L^a^.LljL jSkjAi A \1-X II Cul^ IjL : jj_o J_uG (yd jjJlU a ^klll 

4jGljJI 4_aLlil CjLcGJj^JI 6 j A ^jAjlj ^jLs 6JjIj 6jJ a^cl 

I jlj .plaques ^—jUlud <K_die L*_o -^1 jli! A _lA j£. yj—^d 

I^ \2 4jui_coil ^cjLs-coJI dlL (jJ^_^LajJI dllj CjJ^. 

Jle ( ' ] <a \ miLSG iGVI a \ u<~\% II (jrfilj-^VI d>° dJCsl! ^jul_cuVI 

S.Huntington j^AVu?)j jLj j-ojLa^JI <^Ij 

<—■u-xj 4jGjJI 4_elHll J_i£. CjLjGjjjJI d)l J J ^ 4_<^xC| 

^_2 :cj^L^ coil Cjj4_2jl2J \\ A deal £. cA.-xj ^jl 

<j_jL .m .m> l^_i ^\2 jlklll 4 ju_u 1 j cj! _‘-‘-‘IjJ Cu^ ^ 2008 ^Lc 

4judjj^JI I_La.jJJUJ lII 4 \ A11 CjI _^Wl ^j<i A e j_U e 2)-°] 

CjLjGjjjJI .U \ i A ^ j2j I_iliLAJI ^jl [IjlKuL ^JujJLel^ ^ _2 
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8/7 jljjxJI 27 jlaJll 

2011 juitnuicl 


f^\ 


J 1x171 ^ lx ^ 

/ 

(j-lSi ljL uxu yJ! jxlc ^j-4 4 lx^s L -li/ <J!jj£ .J> 
. lZ> LjJ Lxa-t-aJI <_/U Lg, ^_l// 7/ ^)-a 

<i^j jj .K> L^jij^. 1 <LlJLo 


^JjuuSlII <jx> ^jj ^_a kj~s.Vt t_ajxu Lfln 1» a~ia q . cjjj^JI ^2^. 

Jlj £jj-^ ^^k 4j| jJjU -II ^1 JjJI 

SjVjJI <JLiJ_2sJI JjlIIjII ^k CjU^JI dllj jJUlII 

. 4 An Vi l » A~\ A 


^jjUaloJ! J£c jx (JjjAJ! J&xJ!JUjj ^jJ! U :(SA) 

LjJL xfluUJ jL^Jj ^j| £ULkju_oJ . j \*\ V 11 JjL^JI jjklh !<JI J^ ^ 

$ 

(j-a JjJjlIL ^ Lull I j SjI_ulMI 42l 1 jxJju 4 j^uu JIul-vj I Jxx L^J 

JaA-J (JjLjlII dUj 4 jjLLa V <uJJ ojUJI ^l^_tl 

(j-^LkJI ^ jl Vclj .^LLJjlJuI £y£. (ILlAL <^jLc .a7i ^| 

£^jJI dUj JL AJuLcuL L| Jj Lo j \ C. ^jLlxU Lul^J jjkj jifc 

<_ujlsIjlc ^yA 42lUI <^jjJI <_LoJLJ _CUJ ^jJI 42 lUI ^yA 

. jJjlsljJI * q * < <«^ 11 L» \L-n ^ * i ij ^Ul 


y^UjjJ/LuuLJ/ JL± jJb i itf :(SA) 

Cj) JjJ^jLII i all~s2 .(jMkVI ^k l^JL^ (j^J 

^vk^ A SjJuSLl I <K JlH (j^AJJ <J^V A (Jj-O 4 1 Aiti-CU^f I 

.cjL^jL-o _Jill cjLjIc J_<-^LiJI ^sl^jJI (j_SLo^l 

(1 1^1 Anil < cuJLJjJI 6I Jxx(ilUL^V <jilI 

IjJqS I J_jljlsJI 1 1 ^jUJI jJlC (j!$_ JjU 

Lju-^Ij-o| ^j_o J-s JjlJI .U Vi 11 L-oljI a nil ^ sj -j^-l 

tfi** 

^_S ^-Ol C, I ‘ < \t>^v \ 11 Q ‘ : '* 1 r> 1^ ^ \ ^ ^J) ( ^L) J 3< 11 

. I CjIjIj) 1^. 11 Cv a^ijJLJ <5_iLsJI 


^jjLulujJI £>LuJ LdL± i£J-ll La :(SA) 

— uj «JljjS kX^JLo Ijj Lll^jll ^ :<JI jj_^> 

(j-UjjlJI SLl^. (j\ _maj J (T )“TACARE” ((JyL£-|)) 


, V UJI C/^ j) JANE OF THE JUNGLE (*) 
.primatology qLu^lujJI ^ Lr ^L^lll primatologist (^) 

“Take Care” (Y) 


Jl^nj 26 JI cj! j <^JI (j\^> Cj 1 i 1960/7/4 ^c_j^ljLi 

. CjLloxjuJI dlj)l *n 4 <_ajI^jJ LuI^jIj ^_3 ^>4^ 4 jlol^. a 

^yA Jil LcljjJL 4 AX ^11 SLi^iJI A^ql l^i A^)J 2>°J 

^1 <JIjjS> £\\n <{j£j —kl 6 Jj3j Jj^jS „u14jJ j ^—Sji 

iLiLcu 2)-^ (jl^ ^jJ-ll L>1 A nil ^yA J_sJjejl ^_a dljJ_tlu 6J^LlI 

4jl1LJI <(JI Jj!$> J_ojlj LJU.J .^jl_^J^fl ^ 5 -^ ^alio l^_j| 

jkA11 4_A^^*_tl 6 jj_aJI 4 -)Lo^. klc 76 j-ojlII y _o 

c iiUkViji _ca/ 4_k^c oIa^JI j 2 j .habitats 1 (j 1 M 

dk (ilUL^ < L^JiJ-A ^_a 1 \ V La <(J I JJ^>_5 I j_ 

. ^±a^ 4 ^ 1 ^ kc ia^Lkj^ a-ajlclAJI ^£j^jJI 

:<jlVL^JI 41jUJI 6 j_A cijjjxx cjUkla-o LojLaj 

CxLay La Jjf :(SA) j^1 dLiAVuLcu 

^CjLJjLuuJjJ/^j£r dAtniX! JjlSJl CxjIS IjLa 

Lol A^l^jJI jJk ^^jL-o—J ill Lx9^f cJ-A :<Jld^S> 

<4jl£. 1XJL1 4l \\ \ dJlLl UL jl 4-i^-ll ^j-2 (jh \X \ <— ^y£. 

.dUj £y£. JJJ^JI 2>k jjJ I wl^.1 



?dU UjUj / 

. ^ 


L^ja^j V —II —in j-A Ijaxj jjI^^I —ajuJI :<JIjj-^> 

^j| 4AJlL~S. ^yA ^j^_JlAJJ lX IVx 1 jjk ^jxillll jJuilLa . j_tluJli 

( Ij^ji^ ^ uti AJ-> jiJ I J-Aj . 1 ^ Aitij oljJ^I ^Jla^j (^y* k-^u-VjJ 1 

^-A^ 6j^a 1I j)i S& k> ^Ihfl ^jii a\ 11 jJLc 

4jl^Ij-0 jJUlII ^yA 4lAJj . j An \\ oljJ^I iJ-AJUU-AJJ J— 

^ *» 
Ijj^^ 4J^f <^Latkl 1 ^_uLVj Jjla-£sJI £a ( 4j^jl 1 I ^_a dJj). 1.Anil I j_A 

. lli^j ^ jlj. A Ju.nMJ ^jMlI JUI Jj A^i^.11 (JA 

< like <L^JI jJfe ^Jl 4 ji_ujJL 4a J a^> 11^ (jl^ (^JxJI j-^^lj 

/ d a d i iTi'v j < 1 , , j La -0 1 ^ v^C a j <4_oJkJI \ \ \ <'<* i \ \ 1 ^ 1 ^ 1 
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Ca- 


S 


<u Vt La (jl Ij—SjdJ CJ ! CJ^° (^ ^L-Loll 

^ I^Li .c^ji —A* fJ^ 

IjLa — l^jjA1^ .^lll SjjJu^aJI oljLiAJI c.xsl^. ^.s j \\ ql11 

-a ^jj)lill a l_ 3_<dx3L-^_ jL ^ u l3La <3x5_■>-txxL> IjLa 

&J-A (j-U^La (jJ^ <dll3J Lai \J J-oJllI j — B <Ia^ll| ^J| A <!sJLjJ| 

‘ * ^ * ^jJI ^A<J | di I^JlAJLjJ I l_9^-t-U 6jjJt_t-oJI dJ IjjuJlLII 

^JljLs <a_U_call I j . LL^. LJLiLl l.C^J ll£ 131 1 ^j| 

jI^aAII Ijjfc ^_s od^ll j-LcaJI ^_s <lj_aJI ^_s 300 ^*Aql 

JU.JJ ^J-\JU_uLu_U <(J'\Jl1Ll 1I dLlj^J (JAJLsLlII Cilcj^LVQ ^Jj 
■ .dJ-2jJI J 11 LjdjJ ^JL> <11 3>L| V ^ll^f _ 

Reducing Emissions from Deforestation and Forest Degradation (^) 

Scientific American, December 2010 


6l_LaJ ( j-° 

aj^jf l-M-b 
.LUJI <i_>L-J Ljj),^ ^ 

iaL<L^Jl <1_ loj&I (jj_ ^jJj 

£-Ll 3 —C J^l ^ <j"° 6LJ.I 

^JLOj!^ <JLO^_a ^1 .^l^k dWl 
dlllal I Y\1 < IJ 6J \* is*i 

^ j —Lolj^- (jVI 

6^1111 -L_i^_a ^j-o &l_2 ^jI (JS 

LI <A ft Laj_> O l^. ^.LJI 

jkll CjLIjj I_JL> jJj . <djj_^> 

<jjl J_a d) LLc. s \\ J dull 
daL cjii utl (ilu-~s. I 

^jxuJ^ . Ll^VJ I ^j_C 6^JL3L-CiS 

clul^ 131 Lx£. 6j^S LjjJ 

6J-A (J-oAju-uj CjLI^L aJI 
L^JJ <jkij| 

.jLAJI dilj 
j-A j—^.1 j(j—L j dll—lAj 

OlLLat^V) jAA\ 5jjl_ l4 

jrlj^VI 3-lljl c> 4—a^Lill 
, (REDD) 0) ajULll 

l^J^Lk -a ^jlj <1—jJI 

6jL^ 3 _a (Jlj^a^M <1_ 

^1 oLs-alcdl ^ o^jUl 
^jJI JUI i^Juuj . L^jLlc 4-iLa^j ^L^_jI (dUJLJ ^jl 1^ \\ a ^ 

J-aJLJ <2010 ji.lc LljIJ^jLij 4^J-a-a &jLs_cu LaLljlaIj 

^j-a REDD 6 jjLlU ^3 JL-VjlII dJL lA\ 11 6dcL_u_a 

Google JSjS ^_aL^j ^a <^j^.l jj_aI —3 


JU 


ljj\ ^1^.11 _cJI ,_.' jjjll Earth Outreach 

cjLL illi 6j i£.j Android j_>jjdJI ^SjJI _^L^JI 

.jX^jLLc ‘ddlJ_aj oLLJI 

?<JjLaltf m!jju$f Cjj/S ULj :(SA) 

111\ \ jj }I ^j\ _us^JI 3^UJI I Aa j _<-u^ 

^_Lc j.JjLill dJdcL_u oL^Lu^iJI ^i jaI^, i^ .cjLijl^II ^lL_u 

(I ^ \c 1 is\ L_calj <5 jljI j) \^>k 11 <<L1I (j-a ^311 ^ ^ 3 

fcM ^ jjj 

<_dlAjJsl ^J^.^fl oLLHU j-ijilll \ \ JjLJ_call wi^-a |j_AJ 

. I ^ > .Q ‘ 
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8/7 jljjxJI 27 jlaJll 
2011 (julaui c) 


f«^\ 


CjL^LLI jISojV £-*J, i u 4 i 

j/<_*-*cA ^ u! 

♦♦ ♦♦ 

J)L^j/ ^jJI La Lojj Jjj J.Qj <cZ)L^ Ilia/ jX - "* 

. (HIV) / . / ,,!*\ t / 4C till (^_j^2Ldj) j^y J ^3 yujL^. 

.A> 


I jlH <_ulj . CdUUlll 6 J-A J i^U** ^_3 I^ju^ I Jj J ^Jl J 2 

4jl^jJjjuAI CdU x_uJ I j ^llil jlfl ^ 1L> 6 JjJlUA ^Aj 

oLa.ji H>^^ u^ 1 J < pathogens 0) Ol—uijJuvll 

‘£-^ A)’ '—^ c£-°V (^1 oL -ju^p ^ jL -HjjjC-o 

6C$A Jj 3J < 1$ lie _> JJlUI (y JjlLs f Ij^A C*_» 1 OJjj 

4 aLa-^ , ^ ~ ^ LoJlIc. 1 fljua. i Cxi Al q <_ a Ja JLk^. CjUlgaIjAI 

j-t-OUuAI ^CC U (y jJLA^ ^_S 4l| J_i£. .^jjjI _ill 

ell Jj <J-c^l 4 \ U _ijAUll 4 _JlC. 1_11I UUdi_<_uVL» ^^.sUAI 

JCC. ^Ac 4 \ \jJ jlj I_o HJ U1L*_S (jJjLJ I_ oJjlC 

•CH 

4_xH H ^ | ^ ^Jyj-a | (J \ W <1 jcl^. LlU ykJd ^J I J U j^A J 

4_Lojl^-o CjI_^.HJ y 4_liU> )y ^jjljlLui _<_u_» <Cj_; 


uj_la^I <2007 jxLe ( y 


jj£. J.ujjj) JU-0 ^ (j^yia.UI <_! 

J-oxJI jJjj-o j <(HIV) cjxxxlSJll 3 jijjJjlJI AxLUJ ((j-sdLi) 

CjU.UU! Ccx I J_Cc_i I JJL2^y jl <6 jjlU J-ol 4 jlxLj <<1^U 

^c^2l) jaU <^jx>jjjcJI I J A A Ij lU VU| l ^ lie. \y lc ^lll 

^ C^U-Cj L_^V1 4jlilj y> Jji ^1 4 jU^. S ^Hill dl—13 

^JL>j ~V\ 11 HU1 ^ I If.J <_u J-O^l jl j Uaj .4j(j^j <_u 4_ijj^J 

♦* ^ 

J ^ »11 j 4 _jJ j^ll cIjJlc _do (y 4_L yxl ^_S cljl <-L ^3JI 

J-S-ULs ^HH J_i <4 _jJJlII ^llj-c^flj 4 ji _cuUa^JJ ^jlLsjJI 


llll (y y& 


aA l^ 4 _Lj_l1I 4JLj^UJ 1 _i_u UUo 


Hi (j,* h s ^_icLit! CiHUii_ lxT2I H-° 3-^^^ 

UlHj iUHl <±jj_Hi ^UUI h-° i U 131 J_ 

<j^llil L^UJI CjU yxry (y ^ | < JUll J \ \ a <i ^ 1« ^ . L> 

L°J ‘ ^ Hi I— 

FAST TRACK TO VACCINES (*) 
Howell) o^j- 41 !! ^ n i nil n*i^*-ii jl 0) 


CxSJ (HIV) yjj ilJLs ^jaCjU cjj^M y^JLd 4_iUsl y^y 

cU (^Ac j^j oljVjj—II cUj-<-^ ULa .yJi 

. Hill jHjljI ^Jl CuU —ill CjU-S^I (y H-^HJI H^ 

y^d^juu H>Uc 18 i yy j-CuJI CjI^ju-oJI 6CA J^U.J 

4_i hUVL <_j i is **ij _ iVI^ c_j n mCII UUll ^ j>y- 

.jUlJI y (^j-^-i 

Merck cl jy 4^jUJI ^HJ J_UiA ^UVI c-aju-JI (jjyj 

y ^^ Vs^j ^1 4—UUAL <ry)\ y^ —3^-lxll <3^ ^—1| 

I jj£. Hi ^ 1^. *s*> .^j-ijAl Ic^A Jjlo^I ^“1_llll jUUI l^A!)U. 

r" HJ JU < ^_isU LU 3~U. J_i yn ouuui ^ 

^ ' „ „ , * ' ' 
Ai^JI Hi h ■°^ 4ajlUJI Hi y£- <^jcUl j JHU^fl JJ_do 


^LaUL 


Ca L>i m nj <iiI 4In miWI ^y CjIjjJuJI ^jjjLiIj c^-^-i-^i 3 j^ 

■ (J-o-l^li <-iHJu_ui ^^cllll jl ^ ^ 11 (^jl-dl djJ—uJlj CjUjj^jJI 

< 1 n >j a. i**>1 f\ i ,i < 1 ^n. 11 \ 1 1 i ** < 1 a 1 t 11 1 j 11 ^n. i> d < ^sl 


^ 4 V , H '^ fJ^b 
. i"' Lj Lcl_u^ 1 ^i ^ 1 

1 miu jl y^yki H^l <-21111 Co_ «_uJIj ClujcJl CjLo _<_aJl <jjlLoj>j 

^-Ic Jj)\ X 11 j_o jjl^UI j^_ojL> <«lLoHjlo Cullj CacICo d \ 1 -V ^ , ,. V <Ciu 
. Hj-i^laJj J^l 6AcljJl oUUlJl ( C^ 


IJjlo ^_1c Ij.ii^ IjLalcI CjUIaIII <_>JjlIIjlII jjlJaJl J_ ojJLj 

l^_j| jjjHs_> ^21 cl^ll j— 2^1 jji^LJl jjlo_s j|. lLcJIj a —ij-^dl 

lUjII I j-A Cjj-sClJ jj-ojLi j-oj <d_A£.ljLO CiHju-ul CJJ-^. j-CCi k_ij_«_u 

. ^ > tn 1 1 

^xUxll I... \\ \ \ i 2j>-*-> d-2x_)Vl j »jLi-o ^y j.>y.w jj s 

jji^I IfLayZ j cjUUJJI jjjU C 1U1 ^-ikl y systems biology 

. Sf- 4 £.^)_i_u 
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Alan Aderem 




tZ±lLc. < fii £ To Ti ijj l~\ II & LiC ill I jaJc ^ 

Ll/La. ^J-Aj ■ 2003 jA Lc ^JjLlcu i II jjj-t-t * o <_ 

. o La. Loll I j.) jkJ ^juullxjj '<< * ^ "itf i (_^j-ll <t nl~t I I Lta. jJjajJJ (JjLllu x o 








oL^LLUl J-4JU ljLiS 




d^QLI LaMUl jdu 



Lal^Jb aij^l 



^liill LtUod ^luxJOJI 



^1 (xIjALluLI) 

4xuxJuJI LaMaJI JTiVi 


J.UI jl^xJI at Llx 

axjUxLlll aiadl ^1 


did JJjd (a5 it 9 • 

LaMdll jl ijAj Cu% 


.X^IUI xdduVI # • 

Xl JiO - .ii .iU LaUaJj 


'NX., V 

X Vii till ^jdi LMd 


-4 Ife^N 

jl^xJI Jjx dJaj 


C UJ 



^Hdv 





1 

Xb*iUJI ollx^ 


(*) 


lijJI JjA JausUj 


£lia g-Laa ^XlxJj jl^xJI j-lixj L5 J£ 4ajda £ Lilli j 

&J^X uM (JOJ—^ ^JlT4 1 jl JOLA (JJUJjAS J.-A (J J_3 

jx S jxxxa CulS g-l jxu) Calx till I Ca taSjx Jxail j-LKa j . Jaladl laga 

(JA I aafc ((jxjjaLlI Jx £iai Lh° jl jia*-a ^Jj—ai Ja jl JalS 
^fclitl jlfrxJI LaA .^xlall jlfrxJI jx (j\xji a_xjQUsl o^LxLilli 

Cal jKxll J4 < i'll I I j_A £c_LXjaj .^-ivCdl ^—tlall jl fl ^ I) j ,^-jI jJI 


4aajx 4x4_xa j .Saiall cajxJI Jlj a Calj 


a 4...J «t ujJI 


the dendritic L_j^UJI Ja 4aalaYI 4— frixll ^ J-uiil all <j —a 

^ till I Jjda JJta laaj—txi i,i i W.< «n A/v/iVu jai. laMa. ^Aj <cells 
4x^11 Ifl <i il m i*i Jai £ Lilli Callajx laMaJI aaA ^ 1 \ i"i J <^i nt^ll ^Jl 


LrtlaJI j 4 _ajLUI laUUI - L-x^GCa j*Sl La^A ^-Jl 4_dla-ll 

(jjlaJI Jaladl jSaaa ^_S dLl 3j - antibodies al a «VyJ 3 ^ ;\tl 4_allaJI 
ja ajlafcl 4 —ale. Lfra— i tn 4. alaia—t tta Calx x A (jl £j jJ ^ ^ 11 j^Axa J 

.LgJ d^jLUsI CalajjSall jl Lgalj CalajjSall 


< d Li njjyll dLaja_ <—llxj <4_i\ ix II <Ja_ JllWI ^d 4_LxxLxJI 

dlaL xjuajVI daLruiu ^jx dll j jxd ^dj JdJI d^ I Mill^g 

£-alxa _cua ^laJI l^ol ^jj e-U_culjj^JI — 4 jl£.IjlLI 

.^LaLuJ) ^ \^-s. 


( * 'd 'jl '"'-kl 4 JLa 

.oUUUI 




(5J 1 


JxaJI LLia ^-sLa ^c. iQl"\ i 


^jl La^LkJI 6JJ& ^a i\i ^iJI dJIxaxJI daLcj-o^o ^-A 

6j_a ^-xo^Ja (j-Gl^-LlLI _^xa LaS‘L iyn ^i L^_La_uVn 

^l ^LjII JjL 

^ ill I J-A ^.^La c A?— 


^ ^ 11 (JS-<Ju Calx J -L l11 

jj <6j(jJ_aj . AajIGjJI <CLa-oil <_c\ is~> i 


^a 1^.LJI jj£. ^j^fl ^.^La tcilj 

** J! ^ 

J, f\ aiala systems biology Ll^.jJ^ ul 4_aix ^jiKj 

<daljJ^I ^-aj)K*\ 1 dal^La-^Jl jL^Ialj < ( j ( j sJI 6J-A Jjlc 

fXA j sSs Jj—U ^ -Gu c j-<_o-G y) [f&AS ^—ill 

^Jjuxoda dla^dLa Gri a (J-osJI la|j_a Jdj . da L^.LLU1 

y\ _‘-‘jLaVI 4-aLo^J G^Jkil 4_adl_ail daLaLGa_cuVI ^^Sj4l-ujJ 

dLjldo ol J_Ga _ lx I UL LoS .HIV _ idll 

’ **,*** ^ 3 

^J_lxJI^ djbJIj I J a A dl^liJ ^-aj)K*\ 1 ill Ll^jJ^ju 

. Ijpji^^flj Laj^LlIj 


GL^iaJLa 6^) i xAi jG I_o Ij_ lx (da ALSJJI 1^ 

t^JaaJI I_da L^_a I ^ Ic p La_a ^ I 4_aj i IVi 11 

^j-o ^ | LajJLaiaJ I ^ I da I_ lx jjjjiJ I ^-Ld ^_lc 

^j . I 4 jl£.^j 4jl£. llx da La Lzxla lx I L>dGa I da LlLl 11 

L^Jlo _Lx_a ^JjLII <6jJlS_l-oJI ( *-i-AflJl 6dA i 

^ ^ 

J-cl^ ^jxjjxa c j_o Uj^. ^antigens Olja^ i Mil,I <>l_oixJI 

Lx j*ic <^.Lc 200 dax Jl_^Jl 4 ilc. 3 ^ Lx l J_Al_4 _ % xAr> 


4_aLijJJ 4 l^C. ^“1_dill ^i^- ^JulIj Lx ^_II <j3Jx Lajl_^^L^ 

^jx da Llx (jAa I j_a^LLa y I g-l xla II ^xlLlji _ux . ^jA^il y _o 

daLaj^^pJI _ lx L^jlx I j)X fi 1 ^ jlj (4 1 x*i 11 da La_a^^jJ I 

">2 

ft 1,1 4 \ \\^lll ^ 4_aa^ profiles pin nO^^iJI 

y\ < ^ Ic, J^lJI 4jljL1x g. 1 x la II £-jlLui_ lx < LaJjlC. 

tj^yGa »_ s^LxG ^_a da Lx Liill _o 4ixILxil da Lu^^jJ I dl_ft 

Jj-LxsI ^ 1\ j _LX_aJ I ^jx 6^) da Lc jaxx ^ L. 

^)X JjJI ^xLtxsl JJ_C jjjLxla ^ (J_3lLs JJd 4_iL^xJI 

I 4xx»jJ^JLiJI 4 x is~i ill JjJ^jJ 4 jLxjil daUUlJI 

> ^ fti -x x (jAa Log I ^il 4 IjLxx J^Lx y~&j .J xx^fl ^“LLLII 

^alaa_ lx <6^jJi_lxx1 I »_j^LxjJI 6j^J ^-ftLI daLx-txxjJI 

Lift 3^ I til Lx 4 _S^JLx < I J_x 6^) 1 6^)JlS (J^Lx ^1_X-laJI 

4_jlS jalxa jJI da-SjJI Jj Lx £_xj . £" Lxail 6 Jjux 4_<x 2 >j_S 

^id 4-ax.ujx 4c_ajUG ^UlJI ^xa^xGJI £“lilll 


LyLsI j Lj 


4^xLxa 3jS. 


‘Cjx 


LjJI 


.e> ^Li 


Defense in Depth (*) 
TEST CASE (**) 
cellular behavior (^) 
decipher (Y) 


jl daljJ^I (jj—*Nftx 1 gLxiail y —S-a <^_aaj^ dadj ^—lx 

JJJ .vision 6dA _II G’VJLaj^ ^ ^ 1 a ^."i ^jxJI 6j_ jlxJI 

6 jjld dLxiLxxix’VI SJJaxx 3 j-S Jjxj ^1 4xLx 4_xa daal^ 
j-xiaj 4 jlLlSj <daL jj^jlL 1 LlxjJ jaa j 4dlail ^xld 
6 JaAll -LLxaVI dijAaj <SJAaJJ 4jLXjJjayll ^JxjJI Jaxa ^jLxa 
Jjxj ^Jl 4 xLx 4_xa dxL <dll . dLl 11 11 ^jx JaLA ^ y~c\ a A 
dl j iaill 4axljaxj 6 jjaax dl_LxLaJa ^.LajJI ^ lc. 6 jjL 4a Ida 
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7/ 


S jSla 3_uUi <bli. 


. 

• „*** 

© 


/■ 


•* •• r..;.^ 

)>* -V 

3-dQJI SjS 1 jJl LMk ^ * 

j^jdi ^ji ij^ a^uij 
3_>jUdl Jal^sJI J^Ldi Ua*i£. 

Olj.oi.Mrt ^jJI j\A.L^JJ 

Sj^-a*jJsl -*t *' “U d '* ’' "' 

^ fUA-vl) ^UJJI ygk 

•<3^V £*3 


5jSl j <Lub <LlLs. 


/ 

*> 



: a^Lui lmjji 4->iyu«ti 

jl$_aJI LiMaJI (J-cl&j 
<LuUj Li Mil. ^Jl ^AyCd I ^Lll.1 
ibl^rdl 3-% i <iSV1 ci jjQj 3_Lili 

Jj Vi'i Lllu .o j^oj j jULtfl 
L»M^» ^1 3_uLi L»Ma. 

C)l J) U «il II ^j 3 ^ > ^ '"' <(Sj£| j 



(jL-iui jM < i ) 


)7 * .f • 

jl ya 3jkdjj Sj£-LuiXI 3-uQJI L»MaJI J^lKi :ajLAtl *q^Qf) 3 < 1 ^ \,,.I 
<SjxL_JsI <LuLaII LiMiJI Ji-liojj ;3 JjHJI 3-uLHI LiMiJI 3 -uLlai^ 

jyy^ i ^ .^IMJI Cil jlu£> IjIol^I SjJ y> 3_uLJI LtMaJI ^ LAjI 

.Sj£| jJI 3 _uLl 1I LiMaJb cijju ^l-^JI ^ <LuLdl LiMiJI jja 


Jfl.a a ^—Jjd LaAjI (_£jj a_>l <Jl_aL^ 2)-°] <J a^.1 

Id jV\cl <<JL»_a LaJJI jvla \ LuVj [(ISB) ^sJalJI Ll^.^J^jl» 
oljjJtlU ^Jju-Ol^jlII ^ lalj^JJ v, lljjjd-a s _ LJJ ^ I 

^jJ (jA £“Lid I \a jclu 0) 3j^-LkJI J 

** *> 

<-o_<-oljJI &J_A L^l^" J_dj . <-» 1 2>»d!l _JuVI 

(J-<iis ^jji _<_u <ji_ojlI^II qI^aAJI LIaILljIj 

<jj)ll^Il <_cllil HIV ol_^.LiJ 


•U^l L>° 

25 jc-jlaJII J^Lk. *\j <;,^11 IjI j_i j_aJ 

. YF-17D g-1^ ^II 1 I_cjlsuLo 

:6JiAajLo ^_Ic (^/-Cj)F>^lI CjI_1a£. L>jA.I ^2 

JJLj 1^ <<Ac ^L»l 1^ ( ^c_jlL1jl1I J \ C. <_\ \C- 

^j_o 4 jljlC CaA x^aj . Uj-i 21 Jjlj t^Lil <jlj_ uj 

(^JijJIjLI _IVI »_S_cVA II ^_a oLjulxJI 

^_<juljua xTt % cjLLl^JI ^.j).a1 V (£. \KILiij . 1 ^ Jo \_<JjuLj 

<-»l jjJI .<lJaJI I ^jJI ^\ \Vi ^nJI cjIaAj^jJI _IjL* 

JLcU jX\ LljJI CjLjlF)^* i^l ^L_OJlL_uI jiJL 

^IjuJ _oj^ La _cull ^_ill messenger RNA 

<IjjJI cjL>^j 1_<-o_o L_a^jtj ^ya <2la I ,_\5 Laj . cj I 

1 ^ 1c ^julAjJ I I Cj I_Ijl^J I ioAa i L-ajJLJ £_JllaJ_ «_oj 

I xA ll ^j\ A \ ,J_J CxQi.VrVJ>_ ljj I LS— lJI A) 

.CjLjul^JI dib <jJL»_a ^ 

JjL*_alj V^l ^^a_> YF-17D _ aIII (jLs <Lla_ajIi I_o^j 

^.j^VI ^_cliil jl^-oJI ^^_cllil _^-oJl 

(jA_i£.LajJI (j\£.^aJI (jA j j)lo i 11 jlVtll < clh°) 


^aJI j,j jx^o —o 6jA.I All 

<->l x^olI ^La_»VI (^.drv ^_a o^LcLsJI ^^1 jJL^. ^lc 

c> ol XlaL-oI I u^' 1 L5^J 

^ ++ 

(J>cLc ^y& — La Leu (Jio* a <j5L1 ^ — J-al^ ^jxijjjJLa 

Jitli LaJ ^J_a Salk dJU^p < <1 <A_«_oj JjLa) ^jLu^U C__u_<_u_a 

^_A L^jI J yl-u J a A~t—«_ull oLjlF^ 2x 3^ 2d s 3 I —^bVI 

<(LjlajJI) ^jLlAJJ 6 jI eAiI cj lalll ^_a La^^ < *nV\ LaJJI 
.(^LlUI) <(^l JU_^JI) 

jl^_a ^-A^ <6j£-l »_a_a jl^_a OLc^LaJJI ^ 2>a An J aj 

^-JlQl^. jJLl< 2 La JjlC^ . ^.Lc _JjQ <L)lcL11I <Io _duVI JjiLiU 

Cj I J Ai x nl ^llil 2)L$-^JI <—i \ \ ui) La (^J^- J(J-^VI 

4_iJ)lk 11 CjIVI 2)_a <alo\a^ ^ ^ ^^_a <J_ ^alL-oj CjL^.L aJJI 

2)Lu| (g I block ^ _AueaJJ ^t_a_LAL l ^_^JI <A^2>^JI ^9 

J I L^jI J oI J-aAjlaalLI (Ja^kj iSj>S^} J ' ^ lkaH-LALa 

^lc. oU.UU) ^Jjjia-a 6^)da ^_a j-<-aJI 2• L^ aLlaU La 
jl^ilj a Ao_Aid I jljll 2>^ i^-AroJl <lLjJjjJI jl_^_»l 

.^j^VI 2A- < - ea ^UI ji aJI 6j-cLlalII 

» ** ^ 

L_a j^jlII <^Ij—LaoJI ^ao>.II ^-HJ 2;l u—° ^cjJI ^—1^-j 

^-o2> da <jla (<_ioialJI ^Laj^LJL da <YF-17D ^I_dUL 

oUHUI J& 1 2>o J-O.I j .<1 a J_s <da ^^.^J.1 ^Jtd^u ^_a 

IdA 2>° 6j^.lj <i—id^. 2)1 .<-d£-La 2)VI ^—1^. cx^dui ^—ill 
<_»La^.j Joda j-o.1 j \ ui I J^Ll j\ a i < 11 icldll ^a^3 ^-IdJJI 


U^>) 


•C 5 J^ d :cellular (>) 


I,nAV <Lt-£ 2 sj_a ^“L^dll IdA _a . JdVI LaLc. 30 ^.jdl 

j-aj j <^Jnll I_i^.^J^^_u ^_a <a rdl ( J(j_LJIj jl^aVI _ xj 

4-auI jdJl 6dA jld dsj edUj <-LA.Ijj ^ IJ^a ^JJ—dJI ^1 

(3d>S Satl-cjxaj [c5a>ajl <a-aL>. t>>] b> 
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J& 1 JaLj; ij . YF-17D C UU ^ 

_Joj (Jj Jj 3 dilj a , s LlCjj 1_Llaj £1 1 3 aC, 


4_uIjJI L^LkJlj 4 j^jLII jl J_I <J^ ^ 1c. 

I JJfc ^_a Ij^Lkj 4-^--vj Cj Ll* I ^j-A lV\ a~i < I 6^) Ljuj . <Jj LLl I 
CjU ‘ ^ 4lI A 4_2 J_S ^JJL UL&J ^jl 113 lLl 1_<-t-ll 

dlJjj J-ojlJL cjI j-i ^x.llil ^L^JI cjLIjlzJI ^I 1~>\ a^IL 
4-J_^Lll 4 if-III I <_»L^Ju_uVI 4 _lLo£. (J-oaJI 4>C CxLa^J ^l_ll 

^j_oJ <^JI^ji _<_u ^j_oj . YF-17D LiU 

a Vi t [(VGTI) I j_sj^_Ls — <juulcJI <^JL*1I j oL^.t-£JJ x a 

^-l^. jlj £^jIj1 ^-11 


4 A -^'\ < ,. l 4^ -s.1^1 L> ^ jL» ^lUI _cllil J^L^sJLa _ui^.II 

LA^ . CjI A^^Q-ll _till ^ \ A "S. J A A 

4-jjjS-iX 1 ol n a >_) 1 * u_ ujL <LlaIjJI 4_cllll 

<Lpl jJI <jUbJL_uVl ^1 ^_cj .I^Jjl^j microorganisms 

^-cllll ^ ^11 J_»J^Jl1I £_a (J-aLxjlIJ 6jl_C 

JJ oLojlLxjJI j)\ J_i-^Lj _jL» 

LL-G ojI Ij^Ja 6j ^ 3 \\ \ 11 




III) 




. ^Itjujl 


^cllUll 6JJ& (J*^ ■<■ 7« i c 



^_S ^JA ls~i 1 ) <_CV ±S~l \ ^jxiljLa <_ijliol 

ij_l I <_» _<_u VI ^J-C 4-0-^. LjJ I ^ 

I^VI 6JJ& ^Jl3LJ < IJjlII CluiL.^. . ^UlaIsUlII 
Am ^UlJ jloll 


kl<u 


L5" 


4 \ \C. J. 

> x ^ Vj . ^“ LLllI (J-o£. 6 J3-^. J ^JJU I^J 

6 J 4a 11 6j^ ^.^fl ^ I I_x_^ jliJI I JjlUJI _<_u ^_o*^I 

(j^j^" 4 I) . jl Sjl < A ^ ^. 1 »n^k l Lg_*_«L 2 k.j < j < A jl jl^ko p »11 : anti body 


CjIJ 4-^c^_s CjLj 

Lo_o <jX^.l^Jsl <_ j_ojLjlj 6Ji^o C-) 1 Sa 

3 ' 

JU. I JJ-^I 

.^jIjlJ^Ij 4->l a^>Y1 

Jl\ti\ ^llll ^\2 (jc_jlL1jl1I ^L| 6j a-ujlC. JJLJ 

1 11 ^11 ^cliil j[ _^>JI 4juljlL» _cjklll 

oLLuji^j I . O 1^-JlajuJ I ^j-o ^GjljIjlLo (jA IaIUj 

antibodies (>) (SjLAtl ^1 jl4_^Lk 

JjLAi dlJj JJLJJ _ Li-oJI _^.1 i k. Y. i 

4-JljLUI I iMiJb lJ|j xj 4jlcIjl 1I I j^LkJI ^j-o < cJ) a^^ 

L^UJI UjjJj ^j Lr dl £ Killer T cells 3 _JjUJ| 

^ 9- 

J^L^. dh°J • I_^ > >° k ^ s 3 ^jIjljVIj 4_»L-OlII 

L_(_uL_U | IjsjJ O J I IjUl^. 65 LjlSjJLJ _iLjJI j j_C 
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p 4 /4 < >*S*4 1 ^V. dQ 4 J _ 

Vll) QLjluCU 

jli <CjLxIa 11 yAyyhij ^ pLxLxJI l^.a. A \ ^—Ul 4 _>jIaXI jy j-KUl ( 
yuijuj .4 j_u ijyiiJI £xusJ| jus jdfc ^__U. 4 _l 1jl obx/l pI jyb j_lII ^ (} i 1c. 

^ -v\ ii_yjjy3 djbxlU <L_xj jl (jy j_us K44 I juxl j LuxlU <l_l& JSLu ill I 

<4_ub Lt^Lxj jl jjJz) j_l! yxL^JI 5jlVu*tl <Lsbdl ol jLlLx^I jLxkxl 

.jjJjjJI aI «.M I fUdMuoj ^Hill IdA j-yj La£ 


^blll 3 jluus <LubJI ^blll 3Jt_uus 

%> ' \ %> 

> ! > 




2 tl -v"t, ■ ■ I 2 tl -v"i, ■ ■ I 

jjdb^fb jidb^fb 

2 tl -v"i, ,.l 2 tl -v"t, ,.l 

a^bJi biijb a^iyi b*sbdb 


,/ jyb 


y jylu 


2 tl -v"t, ,.l 

^ jidb^fb 

2 tl -v"t, ■.I 

ayoji b*ibjb 

y/ 


2 tl -v"t, ■.I 

J abbJi biiJb 


y/ jjUl-4 


| 4jddi^j ibjLLs 

Cbj| 

jldb^l (ybil jlyJI jb U 



(juuJ^ - jjljlaJI A^b <LubJI b!ibaJI ^ 

bjya yy <bb - <Ubti b jls l^Jtdxx 
Caljl n-^VI y -% Vi yJI Cab.b±ll 
^ .^bulftl c> yb adJjVI 

<bjjja_uJI ojl Vi II fub Cub <3_lbJI <>dA 
CaVjb-M jl jA (Jb5b 4tnn 3_J 

Cj j(j Ui J jJa) bisij cbijiLdi-u) yJI 4a^!)UI 

aljXI ju byb jb J *u jyjU ALAI jl 
.^1 ybyi 3*iUsl ^1 Cajl SdtbuXI 



(xK'JI Llx yi y_» ibjLLs 


^-Lc 2 ^ ^ 1MI ^bUI <Lx_uua <bjya (_£y 

J ill’ll! Sj^-xl Ciubj . jy^lsuXI ju jdt 
4_lC y Csbu^su j_»> <Lb_uLayjVI 
ijxibd JMb ju iUtbJsl CabbCbuMJ 

cb-^') ^bjj 
Ci~4< «i'i ^yJI bjjl Cib^Jua. Jdt) RNA 
Cabijiou jjxiba ij t(jfuuLU> jy. JS ju 
Cal nt,I j <bj ijAJI Cab-uijyll 
ju 4yjbJI Jlji.1 ~ (CabbulXI) 
Cal j i»"al) dJibj - Ca Labial. I cLiSba 
4a_lus jLbAb jy^bJI ^.^_uljjJI 
4_bijya Sjbl^ «Lbd*u y ju^ ^biLlI 
yui. CaljJsl ju I JdC «Lbdsbj dJdx ju 
jMbl ju 5^LaJJI <L*_aj^s j^bb 

^'\,, i a > jj^LU 2 I I < a 2 » 1 -v *< <.2 ai /m 

• jbVI ju Jb 


^illll 


^bia 




£bJ_> j_ai. 




j^) s: 1 ^! 

jL jiuu 
Cab-Laijyll 



<Lo^a <dLUJI 6 J AJ . HIV ^jxi jj-bLlI j) ^ S 

Jjl£. 6J^a1I ^ - \\ ^jlldVI (J-aj J_oJLdj ^jl j-dLsui- LOJ 1-dd^f 

^ya bilj J^bS lld^-o. s V CA^- 

aVi \I1 j-o <jLa^LL^fl 

<1 ^ />^.11 1 <_3t_olc^. jyj .L> ^_o 

jX [is*. a^U <, AdJajJI J_ aL*_U bh°] < J'-^- i _ < - <J J < ji*JIJ 

^)LuL^.ld AddLJI LlCl jJj) \ \ H Jdld_UU X A ^_a L_Jb 

am\ L_a ^x \ 11 <6j^aII ^ 1c SIV xaJ 1 daL^LaJ jbc. 

J A A <_»^ 4 vC-ld-Q <cL^Ju_uL» -LlJlSjJ < vC-ld-Q CjLo _<_u ^ lc- | 

6 J-C CsLc-Auad L_a^)JLd jy ^-Icx 1 d^ ^*4 J . (^JJJ jjjJLII dl _ Ij 

(jl 1 \*N ^ ^dJI 6j < N\11 j <jlsI jJI 4 vC-ld-ll CjLsIcxj _<_uVI (j_ o 

eJj-cu ^1 ^ J— 

ly-cxjjdLd ^xju (jl Jjlj <ol- <-o jjjlaJI jy (Jil 4_ycS LyoJ 

.SIV olej^dMJ j-sLnJL 

ly \C ^ 4 4 x \ 11 -La_sjjy ^dJI — CjI _ld-j| 6J-A j ^iadj 

A _s^l ^ (^-1^- ^6^)JA ^IasjLs 

1 ^ 1 m j\c. -Laul^yJI 6j_s 


^J 


Sk* II 




dlsi-C 


Signatures of Success (*) 
TACKLING HIV/AIDS (**) 
simian immunodeficiency virus (^) 


^_S Jcx^l bd£. jxyo J_o) I J_A J — dsLdLsjJI J \ 1 aj j £— 

Lo jiSI jjijj J^uJIj HIV ^1 ^Lu 


(HIV) 


.(JLaJI ^ ly ^LoVI ^ Jj^p 

dXU 4-1JI i'll II dxLJsl jy. i_yj _3j4D ^Ji<V)U 


-yya 


c.b-ALi^UI 3xllU 3-ojMlaj 

(jl 4 \\ A \ jxladJI LiyjJjJLS u-s^_<-ul ^j| bJLd 

jl 11 4cxcxlcJI CsL^LaUI ycsG jy 41 a-cxLo 6jy<-o ^.JAj 

4_l^u-dil J. a u^d-U ^ jLojJl j_o 4£yoyds O^yS-dul <^£.llll 

(jS-o_s j ^jlI I 4jJ LjlI I Cj lyLxcsJ I J a A q | cL*-lj . HIV \ al I 

4Aj-»_1 CjIcxIaUI j_o J J_C i_CL\ys jy iijLail ^ySs I_is jlcxcl 

.4jc^.Jyoj 4ccld_o 4 -sL-vji _«_ul ^Jl 1-AbcxI jl^ 1 jl I_o 

4AdAcJI . jVI ^_dcx. dilj cJiySLJ Vj L_lij_3LJ ^sJ I_\V\lj 

1 jJ <HIV aaII 4jL^.Jyolll 4 jlC.IjlLI 4cL^Ju_uVI ^Jjls e_Ad^ 
4 a a i \ Ayl I v & 1 j-A I ^uA 1 (_5~^ 4 a is*i \ 11 6 d-A jd_^ 4AyS_c Ls 

<JjVI jidSJ (j£. jldCXjJG bij . y-calcxJI CsAjJI I_ll 

. C-sldlj) \^l II ^A 

9- u 

ubj (jl 6J_pil (j’N^j <j| i_jjbdl Oj $jJ-iI 


<uL 


^CJI j < 0) (SIV) ^dll 2_cLJtl jj-t J-ij^Aa 
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J-al£JL 


2 >° 2)1 J—la ^jajjj-iIII dLaj— 

£j\, \ \ A 1^)1 A nl 2)j“^ “ d-AJ^fl . ^XXJJL^xJ 1 ^_lc 6^iaJu_uJI 

JjJ^jJ <LlaaJlJjJ I d^llll dLx^-jlI^Ji_<_uVI J-axsI 2 >° 

<A*_i-OuO 4 A A it's ^ I J Al A nil . 4^xlla 2)^ £" UH1 I1A (JjLa 

J=^i Lj—Lia d l^ ^-* 43 ^) \ 3 11 I d& ( 3 ^ 
2)-0 J_al^JL* LLLs_»_a dLaJ> _LAA^X *J d~Xji _(_ul <JL^JLi|^jl _(_ul 

. jl J a I ^y A _2 XJl^-_<-asJ I ^I^WI 3 

dIjl_Ju ^.Id^l_i_aI ^Aj 4 jl11jL1I A _xuVI C-UlAjj 


Lal^ Ia^jlc ^j£. 4_ll 

L[ 


.UllUl 


1_<_u-a Lai HIV < <j)^) Lcl 1 ^y 6^)1 Lla 

J-2x I ^j-a dljj) ^)-2xl <Jagjj-a 

6dfc ^^jLx ‘^—2 j . -C-lllI 


4_1^L (T) 3_id^h <All £-lid ^Vl 


JlL 


H 


2009 ^Lc ^ 


JjLa3 jlsJll f4jdllLI *k a ju ^ 11 <LL^1a_uI ^ILlj j\uij 

YLaJI 6dfc ^2 ljG AL»_11 Cj^La-oJI Jjlxuj <6 J^)Ha dllx^. 

-j. as~i II j LL>y) ^Ja-j /] jA» ^ LfljAa ^ <la_ JojI ^_3 

^LiJI ^_3 a 7m t ^xn01 ^ 6j^LlI tdil^ LLj . [3736 

^jJ ^111 1 4_iL^l_i_uVI dLa_<_u L)Ls <L^jIj dllxrxJI 2)-° 

<-a_A-OLj ^ Jjlj ^)| i_3_ il 6 2>^ 1 j \La~i jl Sjj—sJI 

jl La^ <HIV J a A <J^Lll <_»L^J1 _ i_uV 1 

d3 L^LaU I ^J_a J,_VC Z^SL. a ^ ulS3 1 a A ^ 1 A .a a^> \ 11 6J-& 

. j a n 01 J-ajJI <a1jLL-LI 

JjI-lajlII — _<-aj>j <^ < \ \j> ^li^LJI ^Ll> 

^ yl fl 

^JajJl diLj3_(_u_a dLi^LLa ^LLlUlJ La_^_S . dl_1 J_> <IajuijJsl 

2>a <-C j)\ A^>U dl - ^Ulll J X ~y \ ^ J II -<_a J1 AjZjyl 

dLi_ ljjjlJjJI <->La_^. 6 Jjl^. <AXj-<bJsl SIV dl_ <_uj^jla1I 


-tlu ^jJI £->Lilli d^-LsI . 6 jSj-aj 

4 ^ / Al j)*\ n 4 \ N / A <jL^Ji _<_ul d^Ljll ^'llJJI 4 \j ^yi ^ n—L<_u^fl ^_aj . ^jLij| ^ I ^j-a ^- ajluJI ^-Ad ^j_a 

<JS 4-jl a^. 1 ^ La_» <_al_C IaJjI ^j._ A _ J1 % <ill 

11a ^llLsVI ^1 l/l^-LJI ^La_a < jl^l^fl 

■(Cfr—3 


. 6 ^ I Ana ^y ]V[RKA(i5/HIV-1 a T<H J -3^ 

4_aI_S 4 \ N / A _ (_ul 6^111 4jJ^L^-a ^j£- 1_t-b_^*_3 

jL^JI ^_3 A _Lilli <jljIjL1I I _JslJ_Jojla ^Jl c 1J-A 

c 4l_> LcJ I L-X-II ^_3 (J UJI d-i La^^ . ^ 3 ,\\'\ 11 Ill I 

dl J Ai Ana cJ^JLa a7i <jj^La ^lll lllll _<_ul 

lA l g ,'_'4 >I ^ HIV <—a^>> 

dl _^j_a 5 ja-alll j a! 1 J Is — Li La I I 

d^*N a nail 1 — Ad5 l_a^JI A \ lc I (^lll <_)lldlJl 

HIV \311 4-La d LaJk uiv ^ I J_ 2 xIa _<_u L» JsuuijIa ^ll 1 

. 4-3LJLa.uJ 1 d Lul ljjlII 1)-^ 4_!lJI 11 d Li-U^^ I 3 11^^ 

^Jl^x — ^xAJj)^ I 4-cllil ^La_Lc Hjj| J_ 

4->l a^I 2^ . -i^ll ^-la3 2)1 _a_ajla 2>1 — J-al^JL» 


J<: x Vi ^ HIV \ 311 2h° 4 3 % a A11 d L-UJJ 11 ^ I 

dL<_u jijJlIJ 1 6lA ^2>^ ^ <d-3^JI j(J^)-a ^_a_S . 1^ \ \ < N 1 ^Ul~x 
d-l>J-lLi 4 _jLa-^VI ^1 ^ 4_>^1 dLujjjjl ^_3 4 aAI 1 

c5>?- 1 ^) o“L4l 6 -° 6 ^ c5-^' 

dLiV^Jl ^-3 (JllLaVl J-L-7.1 ^-Uj 2 >a 4_l^-JI ^Jl^v a7iV 1 J13t AJL a n 1 

J! c *^ 1 llj-djp 2)1 ( 3 i ( 4_AS_A^a I 6 J V\I 1 

^jlII 4X.llaJJ 4_LLa_a ^xj-uLaJ 1 ^_3 4, \Clla 4 _jL x2_<_ul dld^.1 

^ 1 J V A n L> 6 ^JaLA-ll 2x3^ 2>° ^ A All d L_uj^)Jl11 I L^_J J-2 XJ 

,^-llill ^_3 dLi-uj^jUl 6 JA 


(*) 


4 i a la II dL 


^1 


Cy* 

^-lH_a 2)_a g-LaJjt.ll d 

0Lu\l 


si u$y 


o 2] J 


n 3J^ 11 clLlj ^-xL^-ll jl 
^_Lc g-lljVl 2h° ci^^l 


bVl ^Jt j! s La^ fLilllJI 

1 J-<-n jxAJjfi. 2^ 


Lj^LlJI 1 ^ [\$\ dlljj <^lj^fl 6 j_ 2 *. dl— i_uj^)-aUI ^3l^j 

(J^J £-UUI ^c_a_<_<Jj l <4_»jtlll 4 1 ^.Ill 1 2>43 . 4 \1 / ^ 11 

*_j^l_2x_i 2)1 HIV 4-jl a^^LI jlj>i \ ^y 

4jJI diusjJ I_a ^Jla-i (-j^J_<_u^fl llA 2)1^ ^ _^3j 

4jij_2il (Jjl 4_t_ul^jJl 6 JA 2 x 3 ^ ‘_Sj_i_u j| tdL^j^fl 

4jl*IjL1I LjU-IJI (JjlS_3jJ LlC y a a^> UJ £-<-<jI3^^ LT^" 


jj^LlA 2h° dJJtJI ^_3 ^lljJI iLijllo ^L^l 4-ll^-al 

^Ul YF-17D 4^1111 4- QL^aJl LjjL J—13 . C UU1 

^xj 6 J^)ll 4 \C-llll dLa_ a_ajJI L jjL l3j .4_Lal^ 4 _jL3j j_ 

4-L_cu^fl 2h® dlllA Jl2) La 2)Uj .^ULu I ^ a 

ddx UJ j_»^lxA ^_3 ^j^j-lJl Jjl3 I^ 1 ^.i ^jJI 6 ^)Jl~xJ, 1 
^\jjl2l± 2)1 1 i 6\ a \ Ja :4 ll A nVI 6 JA 2A 1 2>°v3 -HIV ^jxiJijJlHI 
I 1a J a A cJ^xa 4^j_i_L 4lj^La ^lll ^“llill 3 LHI uwn 4ld 
< 2 )dVI ^aKa jAda 3~&3 2007 ^Lc. ^_3 ^jxij^jlUI 

4 -x a 7 i^l I 6^^.jl I d Lx 111! 1 t 4l I Id La Jjla ^_S La^s I j 

S^-lj-ll ll^ 4^ I jl 

^_a_ ^aaII^ cilj— A-a 4_$j_ uj 4 _^dJI _1L1L_3 


LEARNING FROM FAILURE (*) 
systems approach (^) 
antibody response (T) 


^Ul J^VI ^LdUl ^jkJL 2 )—f -- 1 ‘MRKAd5/HIV-1 

4-j^-j^ a n 11 (—J^) 1 "x \ 11 d2)^J d3-3 . HIV ^jaj^^JlII 1 Ji a A 

a3 4JL»_3 jl J_ <-a!U 4_aL^1_a_uI 2) jl 1^1 ^ lc, 41 a1_laaJI 
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<*)2 




* 

^A AjajJl ^Jc <UulSll <JjLa 1I jl J Jju j-ax^L^JI didjJI 
1 1 i*\ a nl J-S-J diL^-ldll <jljljj Vi 11 diljLlV^I <_\ a i« Ljl_> Lg J aA 3 I 

*i 0> 

jI jJlC . dj_cll <_sLo_^. jJlS jl ^ If- L$1jH J^lll J^.1 L> ° 

J-id^ gjjl a nLi diL^.LaJ *k i g is~*"\ jA <_il_£jJI Jj a n il 1 < 3,.^J1 

*> 

j-A-Vi c_AJ_axi L^ll Uun^ Hjal (jlUL-VJ <<jL^jJI ^Jl <_iljjJI j- 0 

. 6j^.jl1 <Jl£. Ill I di Li LVLxxi^ I 
—J Lai I IjA Jlj) ^ I G A.H1 jlj^J j-° £ LoJjtJl ^j\ G*i Hi 

9 " 

6 AC I_call jljll jolG <1_dj ^Hlll < J_ Jlg 

<xxiljA-i <^kjj_iA I .A> 

jljll £ja <JLxxiIj <_o^lllo_j 11 \X G ^j^. ^jJI ‘Gljul^JI diK i A Vi 11 

<UcLill 6 AC I call aIjII jAa i jl £C_aA|jJI ^yA J <6Acl call 


dijl_uui aa j .HIV jxjjjjJlII jlllL AjL-olII L^UJI JUL! 

aLcuIjAJI 


jaL CjL -<-^GjJI Guj^l C^—SaII^JI 

Lo ^jjLxxjlg ^.AA_i cJjjxxi LAI]! IaA j I ^J| 1jIG <_ij_GuJI 

. J A 7t iH <_iLoL^JI 

-'I ^LlUl jl £—Sjlll j-lC j-g jl <>J 

jA-ij_Vi ^ ^Lilli £"l-2cl j-G ^kCj-ll L5 -L3e_2 . dJj-O-G -til 

~rl M M I M * II * 


3 111 Li <L1 <^.11 1 v II \ < a <1 j_s <jJLdl LUGJI <_i L 


Ijlll_<_uLi Ajll ^iJI CilljL^JI i J-a£. trigger <3-iki 

^jAil 4 i i i^k Cil^Ju-L CxoLi Lajuu <5jlLiJI Li^LlJI CjLiLiG_<_ul 

• kilwlc^^fl jrLSil J^*l <^1111 Cil^Ju-aJI jLojlo 

cjL^UJ ^Lll optimize JHaIL-uI ^1 J_^jlj 1^ (j^ll 

LlijLa_o JiUk _ Jlj <4ljLa_o Cj 1 < a a \ < A <_ i^2> iG. 

C-jLa A^a i 1 Li I_HSj-a_o 6dcl_coil jl^il Jj_4_ilia^-illl 

4 \ * <U£.Llo <LiL^Ju_uLi < 1 ' ^*nI 1 1 1 ^ d Q t Q \ 1 1 d \ \ *n. 1 1 
^jl ^—^^Loj dljl cul <(JIJ-^-^l JJas. ^ Sj 

^Jl J-o^fl ^c-lol ^klljJI ^Jl 1J M a nil <_ijLill 

^jl^ . <^lLiij j iMlI ^J\ r\ i j Lil 

J Kl iV JjL^jJI (J i i a n il ^cllll ^ -^k 11 Jo^lS^I ^.aJI 
j^j_iVI JjLo AjjLaJI ^^lal^-oVI cj! ^^k a j-cG <ld_i cjL^UJ 

9 - 

t t \ A ill ^iJI oLaG^JLLI 61a £a\\ ■cTs JAj .(J ou-ll ^ LjMil ^ 

^ A^> ^ 1 JaLi^J <1)VI ^l^k <_ilLijJI CjL^lLiJI 6J-A JISlo 
. <_i \ \ 1 q \ 1 1 d_a_i^LJ Li di Uk LaU I ^ i ^L> \ 1 La LjJ a * ^ ^ 1 1 \ ^ ^ ^ 1 1 

lA^^LLI di 1^) A nC. dj^-O-i ^o_col ^jl ^J\ £\ i V <<lal_utn 1 i \ \ 1 j 

l^laJI JlLoa <=LojUJI l i^k^fI 1 ^ ^I 

■ . 6dA iaiLaJI 

NEXT STEPS (*) 


- djIjlcuMJ ^kl jA - 

The Failed HIV Merck Vaccine Study: A Step Back or a Launching Point for Future Vaccine 
Development? Rafick-Pierre Sekaly in Journal of Experimental Medicine, Vol. 205, No. 1, pages 
7-12; January 21,2008. http://jem.mpress.Org/content/205/1/7full 
Alan Aderem: From Molecules to Megabytes. Nicole LeBrasseur, ibid, pages 4-5. 

Systems Biology Approach f^edicts Immunogenicity of the Yellow Fever Vaccine in 
Humans. Troy D. Querec et al. in Nature Immunology, Vol. 10, No, 1, pages 116-125; January 2009. 
Published online November23,2008. http://www.ncbi.nlm.nih.govyj)ubmed/19029902 


Scientific American, May 2011 


au^fl <111 75 I ^ A HIV —-G-l I 

r ( Jy-^c-i <_ loAJ-o <^k ill ^_^-Aj) JLHVI ^ lie (j£jyA- 1 (j _ilJI 

^Lis^I <i a n\ cJMi^l ^j-c di111 iill <jJj^I JJUgJI di^lii 
<£.J Ai ^ 11 (J^A /\ A n ^k 11 ^_a di LeuI d)LjJJU-U-Oj ^JXIJi^JlaJ Li 

9 

6jLo di_iia£.| ^iJI d-CJ-Q->ll J _ill I di- iliCl ^_ill 

j1a. 11 I jl ( < _AiAdll j-o jj£ 1 Ijjl jlll Lg-oj .Placebo 

JJJJJ \W\ I jl J A A | Jjlo^kj j-G-a ^UUI Ij _IjLll J-»1-1I 

jjjJjJlUL i jlllV J-il_call ^ ^ A Aja.ll <^lil ) Ad5 ^lldl 

I jj^Jl I < (HIV jxiJjJlaJ Li <1 A^> di I J jJl£- 5 1*> xv *i 11 J-G ^11 daJ I 

<£.JGJ.11 ^_a J^al^k An^fl j-g jj^ i j in y l <_i l<-^ y i i ^Llg 

.JuJI 6jlll dG-ll ^^lll 

J-G <diljL^l-G J> £ _o dljl_ Glg ^JJjA _Hi LlaA Hi 

JjlLGlJ [JlLccu ^_S jLUJ-cJI diL^kJ^f Jj A AaIajOjLa JjA j^j-g] 

Li 1 i 1 La_o LllHI Hj .Hjjlg <^j aIj dljjlj jJI ^-LaIII 

HV1 Jli H MRKAd5/HIV-1 j-LaU jH^_HLJI ^ 

6 1a j. mnj .jcHUI da_i ^Jj^fl <£.Lj_u 24 Jl (JiLl diL\ i11 
LiUJI j-G <jJLc <JU-aJ JjJLali ^lllLcul J_^kl ^ 1c. <_il ^kl A nVI 

j ^ a HU di Lll^J 1 6 JA j I <lj_a_o ^Jl LaHj I LJ , ^jl Hj .<JLjllll 

.^lllJI ^cllll jL^JI ^_S <Hall <_ ajjJUjJI nljLi^l ^ iG^k 

j^al ^ a 7.^ I Slj^lil j^jJI di Li iC- LlaA Lg jlc. J 

JJJjj iA11 1 jl J aA| jJ 1 G^k i jjlJlj ( *— 

j^sLl tl^fl j-a L^ - calAj d-C J G J. 1 1 ^yA Ad5 jlklaJI 

HIV JXIJjHlI jl 11 Li <_iLia^iLl J-^l Vj a_G IJj^jil j ilJI 

^llil jL^JI (J-g£. jJlLH jl lld^k J < (^c, id Li 11 ^ aAjJLJ da_i 

. 6 J-A-tjLi t Aa A AI H ^lljJI 

(j^ci ^J — lj Jo ^k l da a A j| < 1 lA j i^^fl Jl_ gjlH^I 

(jyc.jlalll dill J I (j- 0 J-*^. H — (J^l UVI Lad jIg 

^_g jxtlaJI I j_oujLg LgJ1l£. jllSiU d , A j r <_<_uljjJI 

9 

I ^_A ^ a G IJ^J 1 AXil J I < HIV JXJJjJLdJ Li (J\ J l A^G 

111 Lg (^jll 6J-iJ-^k. dil_‘-‘-'Ijki t\ j^Li LJL^. ^JdlJ .<ljlll 

,jLH| U>A<I jJlxxlAIj < i aAjaJI 6 1a JjIG j-^J^ld ll^ 

(j-G d-il G^k 11 jJlA jl ^_A <_uLjJI LMiJJ <_ijdJI <-il ^wl A nVl 

.4-xxj|jdll (j\^j i a Vi 11 ^j^L^k-duVS 
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Jfflaiallat 

lHWEHaom 


8/7 jljjxJI 27 jlaJll 
2011 q* Jaui£.) /y 




'juiVI 

<£^LLJaJI <_Jjb <■ 4/aJ/ CjLlLoCj ^-0 SjjJ A dlaxx/ 

. ^yujjjJI^JI Sjjj-iaJI 41a Za-/ j j^-saoj LxJ! jjjs / ^^<1 < 


s> 


0^1 A A all Jjjj ^Jill <JU^_(-all CjIjLiuJI £A-> j-^jJ 1 ^ Li ^_a 

I jj_e2s Ji I oI^Juajlo ^Jl_ 4Cj ni) LftjjSjJ ^J-O t, ^Atvj>j 

■esjM W 

4^.Lu_all o_4jIcj JjjLi i <j^Uii> £>^^3 Lo-o J^a^d-Ll j 

*> 

44a. ^_1c CjJ a a-o j <^juLaj ^ lc <1_su-oJa j ^I laj 

a a 1 1 I j_> <^lil ^_a . cj j a a 4oji*Jl 

-U LjUj (J^^LoC \ £“ L iuu^A Jjlo I^JUlG (J^^jIslII ^la j^aJJ 

4Cj_uoi I dlcauu^U 41 I^jJ I a I ^ 4Lajlil ^jxeoaJaJI 4a iul 

lJI jl=>! jIjjloI ^ic 6jjj Jail 6jlll < 1 1 a^2 jlcj .<_Ll.lj_> 

^jiSi U.L_ uj jJ jjjlj 1_^iLa 

Kevlar-esque cLuui jMaSJI SjL cJLJI j-Lojj .<5Ls _Ju 

S^Laillj ja a a II ^j-o 4*31aJ1 ^jL^aJI dlLo <_<j I 4 iL^ll 

y^jj-uu/dio oj tj-o Jllg-ll JJxJI l£J—^ ^—«- a ^> 

^ ** •* 

4^o _«-JI ^ ^-U^o j-Aj <Seriola rivoliana LJLJjAjj 

dlLo_<_ul ^j-o Vjj j-L ^lll g-lj—4^ 

.£*11 LjiJI 

dlLo_ i_ui j_»L-ouo t^i Ijli 

A^JXjUJ ^LaljVJ ^_a 


THE BLUE FOOD REVOLUTION (*) 
Kona Blue Water Farms (^) 
Yellowtail (Y) 


f^jLaHo .nil <a vka - juj ,N> ^£.jJ 

_cu^fl jxlaJI <j! ^LLlLoI _c 1 is~* J 

(jitVnll <\A^>aj ^111 1 n (j-^^JI 

Jaj 4 \A^a <^-0 _<-u 480 000 ^_ <0 4a _c-j^-1 

<Kona * iLual 5_aL_uLo jjukj ^j-oLalLs 

•c^b 1 - 4 

20 i j Cl'H 6l \^>.l I <J a \ A i I> <-Cjj_o JJLjj 

^.j)\ 11 2h° J 1 a*i a< i"\ ^jl Jjl^3 4 jl11c 4jlLo£. 

£j£, jjlsljJI l^_a_aj^a .iajt^Jsl VI : 1 ^ aI^c.Ij 4\6^^JI 

I I_a*2Vl ^j£. 4_o_<_u_» La^jloj 

^ll^^JI <J _ julAjlm ^j£. 6jLlC ^JlII 4j J xlilll dLo _ cJI 

4julUI _uuJI 6J-Aj _(Jail 4_ljLa_ll 4 jl 1UI_(JuJI 

Ujk \ £\ 4C l a n \ 1 c-\ \*\ a t i*^f I 6jLaJl ^_a ^ 1*1 \ (J.1 a 1 111 _(_uV 

dlLo_(_U^f 1 O^io-OLa ^ya l^lo ^-JUL 1 LI J1 6l_3 lc L^jljjJjJj 

(j-a (4 j jl^Jl < 1 ^ xA II 1_nil J^X S ^Jlll ^LslLsJI LiLa_jj 

(^Ljl^.^1 4jlL> lc ^ 1 6jl_<-oJI gjJL^aUil j jLCj 

JII \ *s S& ^Illl 4 j_aJ1 CjI Ajl^Jl ^J_aj ^ lc iJ-OJLJJ (A 

6J\a ill ^k \jil ^_a 4 j| <j-oo _oi> dlt Ca^j 

dxj V - 0) lj^s ^ jjJI dbXI -tiJI ^ 

^jJIj ^Liil Cx-aJI 6Jj-aail ^ w(ill ^jIUl^JU . 4 ]^_(JLlc CjjJjJI 

4jlAa <4ju_<jj J_o 4jo1L>j 4ll jls~> L^jlo Sd^-l^Jl ^-L-j 


.6Ll11 CjjJj ^j-o Uaj)^ 1 Cl Ijli L-J 1 > In <jls <(Ja. 1 j_<_uJI ^j- 0 


LJU. jjajJI ^LiS 41 All J ^=1 J-«-Tjl1 I £j£. S J \* ill J 6j. liU I jll J 

<4jlj 11I <cljjU 6J-J.1A >7)1 .uJdajl La 


■ iaj)^ 1 a j > mTu ^jl (J-A.I J)-<-ul 11 4il4V> CjLlLoaJj 

.4»jL-AlaVl L^.iJLxij ^jljll 4al jIjujI (£±A ^j£. JIjj_uJI 


<LojJlj_u_» La J — ^JLsJI ^Ill d^Lcul «ui 411 di^11 ^ 

S& (da_cull Jn i ^j-a^Lu ^_a j — oLjLs_J>lj 6Lea j A slla I ^-^Llj| 

.^Lua^Ll 4a 1 S \« 1 * 1 ^Ji^^fl (^\J^^oll J ts> a d a > 11 11 ^Ij^JlcuI ^cjjaj 

^j-a 1 LjljVI 4jLa^ _<-^11 ^Ij3^_ UJ I jLua Jl'4l 

cJ^llLi ^1 jjJ-cuVl 1 lib a La_J <(j^-lj .4,^11 Cj^J^LII 
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(JXa — d .Au J) ^IjjltAll 
y yellowtail JjIII *1 j&jus 4£aooJI 
o jL 1L Blue Water Farms £jljXI 

iUI aL-uI j-a-JI 

^jjXoJI ijG jjjJI ^llj^ 

jaus dji^o Lao ^JS) Laj 
Ill ^Qjl jl dLdu-oJI 


v LiiaajJJ 4_LI_£ 


(*) 


(JuiiVI < 4 HjVI 


aJLsJI ^La-Lj CjI^CJ ^jJjLcuj ^LolaJI ^_S 




JlLlL 


30 ^Jjls 4_II \ w 11 < \\UL 


dLc 






jLLl jlj£:V 4 -ojMII Jo jJI 


u^J jL^JI 'jjfbjj jrLJiil 

<JjlU J H J 11 I j_& ^jl (3 j»J^ ^ SlLJI 6j(JJ 

(J I ^ <4_o_J coJI 4 2uoJ| jjklJ LLaJ J>oJLJ ^ I l fl-llc < J LulsJI 

jljiil L^b ^4^ jl^-^ Jl J-^jS 

.J^LJI 6JJ& j\ tliTj 42l_cl j| S-lcL-u-o 
CjI _2aJ Lo S\x 3 . 1 q-S. 41 _ oj^I LoOj ^-u^LLl (_ 5 "^ 




fj <£ 

^jL^. Vj 4 m \11 4 jl^.Ljl!I ^yc \jLT^" CS’.J-^*-* j(j-aVI 

J_i-S .iclju-oJI <Jjl_ ojI 4jl^.Lj _o 

^Cjl j-O ji.L£ J_JL3 . _Jill I J^.| d)Lo_i—Li V I ClV 

*L^]L dLu-oillj Lu-ol JLu-l ^_s ^jLujJI 

*LiuV 4.\I^J_caJI mangrove (kJ$j£iU) j»^l C;Lli: ^ 

CLEANER IS BETTER (*) 


^Lc ^-3 jJo loj!$ ^4 _>j^jl!I *Ll^.VI jsJLc-] _4-u .D> 

^j^La ^.1 jJblL_ol_s 1^ 4_sdLc_coJI ^1 ^j| ^Ij,^ju-oV 2001 
<JLijjLl J-JlJI L-2 aj I ^J\ A s <j| VI . <-ol Jjuojlc 

jaJLsJI _ <-o jwi*_3 . ^li^j ^jJI 5-ijLsJI eJLo _ <_oVI 

9.3 ^Jl ^j <-u 4-o <_aj 6.9 LJL jjL^lLs (^3JI 

oLi _uiaj Tj^jeJuiLs jJI ^jjjLlII j <2050 ^.Ic _ lL 

CjLlO^ (Jjl_AJ ^J| jl_ijjlj ^Jj) I \A \ 4_3L3JJ-0 4_i_ JUUA 

JjJj-o j \X\ \ *> _! dUj J-4J . 4->j \ 11 CjVJ _^^>lj ^J) ^ HI 2>_ A 

^_3 J^LI 4jI Jj i^-o^lil J3a II ^j-lLaJI \ll J \ a^>II 

^j^.VI cjIjI j) II j jrU.JI j jlLiVI ^jl LoS . 31. VI11 

J^jSjJIj iijaj) 6 LlIIj ^j-^ljVI ( ^a 4j» _cuLJu ^^IsIjlo ^jJjLcoj 

j^jVI oJI jLo.lJIj fl^JI o_>L 

. 3\^. \3 CjUsul^J.) j 

Sj-JjjJI ^jJI 4_K LjJ ^y I 

J^.lj_coJI iy£. 6J i* \ll 6J-iJ^JI 4_ulil (J- 0 ^ 

9 - 

dul^ I jl LojlS 4 nlol_till I J < b Ka_ Jjj I I jl LojlS 
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Ja£i %7 JLaujVI Jjja 
.^LxJI tjujjaJI ya 


_ ^JL*JI f Lsdal _ 

"V^ ?■' X -^3^ Z^l 


J^bLdl 3^.Luxa SjL»j ya .uV 
3 turn ^1 jXIJ 3atljjJI 

luJ %70 ^Jl %50 
f l* ^ ^ bddl ^Jl JIS2-JI 
mmi j-ai IjJsj <2050 
.^JLaJI £jdjJ| xtAadrd 

2010 



2050 


^1 jaJLsdl <L^L* Jljj3 


#i 

♦ttt 

fttt 

2050 


♦tt 

tttt 

2010 


jlSd JOfi. jbjjL 

^Jl 6.9 j* fJbdl 
id_d 9.3 
.2050 fd 


j.u^>JI jSljX ^llit-ll jjjdll ^jd.JI jddl 


a. I jj| Ml ojjL>) ^bdl %7.4 :£J^2XI 


30- 


20 - 


10- 


/ 



uJLa u jVI Xi. 


~T 


~r 


~T 


1970 1980 1990 2000 


%47 <LbU,l <LtljjJI £jluj 
dV^UI ^1 idsJI 

.joJIlLI 4j^^jJ I 
iJa %62 ^ u"i< <m ^glt Jjj2 

^JSJI ^bdl qGjjaJI 
Cj j-a2u.ll I j| lad 2050 jalfc 
«Uud ^JLaJI JjaILi j nil L> 
d j.a2uj|j <%7.4 ^JLli <_£jJI 
.%2.0 JoJLaa jddb 2tljjJI 


JL QJ j-il 



dJ L & . X . \ C-1 t ’ « \ Jj ^y2>\^y I 7j_0 b \^ ^ ^.LlL I 




JJLu d3 dlJj £-OJ •<—kl»JI {jA Jj3| LlUj-CU J)O*01 

gy jJIujl!I dLu-all Lulu 4.U xViLJI qI d jq^. 11 £_ij3 2J JjlS Sdtl 

.((jIlVu V)) jxj)^2 

jji^l 4 ->j-^L ^ doC dSj IdA 

2)-o I jLulcI ^j_2l_5 Jjlo 200 4_sL_<jlo Sjl jl 4 _o I Jil J-2iU .SljL^. 

JJLJ 4_1aju_xjLO ^jJX. 4jL-luLxJu oLLujlO diL^ < L^.lLI JJ^J 

6 _\ ~S.ll 1 djLV jJL <LuuJ,l <julil <^L Leal I jSSlI J . J UI \H ^.IjlLJI 
dlLo_uul ^jILl-%. ^J\x\ tj . ^Jjlc 3.4 ^pja 

^_S ^cu (-ojlI 6Jj Jsuu^J.) ^Llc 6jJ-a3t_o 

X Vi I 6J£- Jxj jSU <4-0^1 jJI -Lul^lII IJ-A Cj 

^jlLaJI dLo_ llJI Jj(j3 6jJLS_i ^^IsLlc ^Jl j| <_il JjJI <_Laj 

• LT^i 

<^J.C> -Lul^uII ^yj J_JL^-O jxli <2008 ji.lc J_ ^.1 jl J 

[MITjfl >11 ^_S ^l^pLuuVl ^LuuJjlA jjluJI J 
dU jJ < jaJ L»J I ^_S jJ I 5uu I j 6jJ-oJl_0 dl ^ X < l 6jjJ3u\. Jj I 5_ijLi2u 

ciA? :<^JjS> J^2j .^LLii <JL^ 

^_lc diu-Aj_s di (Lodi 62 6 ^LlS 1 1 1 It _ lL 

Protein Supply: Land or Sea? (*) 
. ij-ilda. = pen :£■ < j-> 'd° (0 


L>jjj' ^ U>^- ^ 

4 Q \ < A CjL^.L_u_o ^jjxju^ ^ _juul^j dJLo_uu^fl dui^ (jd ^.y 

.^^jljJsl dJJj oLlLlLLJIj ^ ni^ ^ i£. dcL_u Lo-o 

J_tluu LLl^I dul^ 2h° til La_cu^fl ^ Jj-A di-Cj 

dllj 2>° .dJLo LAJ^I < \ 1^.11 1^ xAlJ-O I 

< \ i\ 11 _luj LlLls Jlj3 Vj dul^ <julil < cljjJI ^ji 

dl o x < 111 ‘ 0 ^d^JLcal) dl o x < 1 Hi 14 o x m 11 

jLLi V ^ulIJ 2 >° 6 jJJU-^ dlLo_uul 2 )^ £jLjl£. 

9 -" 

jLLu-xau I jJ <Sjju^JI dlLo-cu^fl I 4 J ^d*ju 2 >^-lj j_ lIuJI 1 ^ \ 1 c. 

1 dWI dlLo cu^fl 4_id*jJ 2 >^Luj CjI _t a \ \ 

9 % 

.dli^uLuail diul j <iL-x2ijV ^j^Lljul! ^iJI Lloj 

^cJL-xS ^_S 2 ^-» ^ -lxjlLI 6 dA Jjlo 2)1 .x^>l^J 1 2 )- 4 J 

. 6 ^J^JULO V J) 1"V 4d 1 '< \ 1 dJJ^__L I J 1 <4->jl ^."Jl (Jl a£.^fl 

JLsLlLI dLo_call 4-oLij 2 h° > >L» Lj!$ 4, \^>-uI^JI_(_uli 

6 dA d ^.1 <4_S_ij_u<jJI djl jLlaJI Jau-ujjj 2>^ X3uJ| 

^jLLdVI ^1 jji—cuL 2 x 3 ^' o 3 ^j'j-° Ca-^ • JU^JI 

djL^^jJI JjLO 6 Li) I 3 \ (^JJLU ^3JI djLI J)\^ll J 4_ 

d.tL’v j I dij .o^Lx^JI ^ 3L dlLo_u<WI juLL^. 2 >a uj^JL 

^_S Lu — idLux^JI 6 J_A 2 >° 6 JdAjLo ^“1 j_ j ^ 1c diLu_<_LUiU 

djLIJ\^ll 4 ju^j ^_i djLu CLL^JJ <4 _»JjlII 6LlII '^ di !j 
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_jAa (j_a <_ i m '*s "> a j" r_ I 

dl jLy 2000 _j^JI < L_sjll 

jJjLi HlLlJI dil Y Y \"V dill^ . 1 )J-L 1 I ^Jl ^^jLijJI 

<jl 1 c <Hil<-H 1 ^j j <_^.LslU ja t\\*\ 

.iljLs J^ujuI 

^_s 30 31 11 <^J <l^.LLo <Hilj-ll ^_1 

JjJ~Y ui^ IJjCjlU I l )-0 IjJ^O jJ_i llj^ j 2 kL slU ^j-O <111 
pIjAus <^oJI 31 <jatuc> i^ Hj . jjjly 2)-° 
l ^ V\ 1 J i^Ll <JLA^J CjIH 1)1 £-ila!_CUJ JdUl 

l)Jj <I 1 j 11 I—g-sll* oJ^t 1 >I ^JL^JI & 1 —A ^ 

<JQJLC^f IJ <JLjAJ-ll ^UtwVI ^ 1 c. L^_CJ_aJ 

6 Jl ^-3 .<^-<-Ol 11 6 JjJLo ^j_^JJl 6 JA ^lll 

dj-ijj dlo-cuJI CjLl^j 1 )_o VI ^ICil V djllj^-ll 

!<1 r> y a 1 1> (J^jSjj . < 1*N a nl I 1) y LlAJ < cd-c caJI 

Jis (^I a A ■& Ini ja LH \\\i^k \ L 1,1)) 

<^.1 jj j ((.^J ^.1 dlLo_cul <_ijjtjLl dlLo-cuVI ^j 2 xS_s 

J-i J X M II _ < » II < 11 ^ 1 .A i 1 11 ljJ-O -1 _cajJI 

. 4 _ujl 2 l) t _1 Y a nil I Jl^J 

Jjll)lil (^jlLaJI ^Jjj 1)1 1)-^ jlUll ^ a*<W y j 

Ij-duVI £-La- 1 l 3 _I! ^Jl dlo_caJI ^jlj-a l)-c 

.< 0 ^.Ji~n.~\a< n ^^jJI ^j^a.VI dlLo cuVIj I^jJj, callj ^^jJI 

dA y~a j y—\IC- 1 dll^ <<~y y II dLo_caJI ^^)ll)-o LJojLj ^JjJI (JjlLs 

in ill icijiJi i) i!j <^L^.jJl j J_l) 1 W 11 ^-UlXJ 6J A ^ <iUI| 

JA2 dUl £_oJ _ JjlII 1)_o <111 68 dli^l <_al ^JJlII 

Cj I J-» Lcjls-S . ^_LLsJI 1)A a i>^>.1 1 dlV-^1 cuVI 

cnl^ <2005 ^klc *1 _^Jl < 1 Uj U I \ Ljj^ 

CjD J_) j . I j_tllVI l)-o <111 ^-2 80 l)_o Ijjill L_llsJI ol, n 
^J| < a^i^ II 6J-& (JjlIaj 1)-c ^3 j! <^)_<ldl 2008 ^.Lc 

(Jj J l)-0 (J-a-Ol^. n I 1 a J1 1)1-i <j_OJ (_U> 6jlij <<111 ^ 30 

i^c dUij <6j«ii ininJl jiijill ji ^lliL < y^aII 

jAJ (X) ^L^jJ| Cuj <lLi.nlj Lj) A^ill Jj-2 <JLG^ 1)J^^)J 6jl_ij 

CjLl^J ^_a JaJLllJI 11 a klS-JJ .l^ljjJI iclli-A^ l)-0 gllo 

1 ^s.^1 n ^jlJI ^lj«-l>ll 5 _jLijiaJLi iijLLo Lo^_o I^Lilil y <iUH 

l)jJj-cuJI ^llll ^3IIj <i-ij yIVyII dl ^y A n 11 

^Hi <lj_cail 6jl*JI 6JA 1)1 y a < ,J11 l^oj .dlo cajJI ^jlsl ^^.1 

■ ijJJjJ-culLi IJJ. 3 L-CU J^VI 1 /X.jljil 1 >\-i 1-nll jLUl 

^Jjjla 1)£. dlllj < J jLsuJI ^jim jA l^l^JI dim I < i,jA 1)1 

Yilo-cjjJI 1 )JJJ »—SlLlII _coil dlo-i-oJI <JLO^ (J\J ijjljJsl 

FEEDING FRENZY (*) 

.o^LiAas Jidl 6 jj * dll_a_<_ul :^Aj_tiij| jl anchovy 

chicken oil (Y) 


<JU_ajI j y^UI^I OLiVjJI didflj 


Jj^l JuJI Jj dujAJI jJXjJI ^ ddu-uYI j* Yh"<i «n 

.3_>jLxjYI <>1AI ^ jJ-iS jad 2 -^j jl dit 5 jjy> yIIj 



jlj_o l)-0 ^jj-i dJJjj LcdJLC 6jjllll ^j-Ll <-ctiAdll L^jdd 

l)-o <jl_i <^Jj!$> dajJLJj .ja .1 J_i I inLoJ I4JLC (JiS Jjla £_SjJI 

< 3 » . Ai.-i jk- Uln 3 S^HI ^jl^ll ol^jn 3^1 o-iall 

^Ini L^iSj^j jyYyII i)^ iyy ^ill jjj^k,\ll cjIjLyjlII ^_s — j^ aViI 


‘•^bOal jbd 

dl LclJ-JJ V I ^ I JjIxJjI ^_S <l^m_S _0 (^.Y 3 t A^i i (^lll Y_nLiJI 

<^UJI ja (<nJLo ^Llo^ 


YijLo-cjjl . 


J^Y 


L>1 

e ^JI 


dl Lo_c_a * p JJLUtJ Vj < 6J Y y5v 11 dl L-a-t-U I A. I ^ L.V <Jj_i 6 jJlXjL*2> 

\ t /A \ I l^JL-Jaj Ia JJu-OlJ A.J-^-Y < ^- 1 ^ Y j Aw J , s \ , n \ ^jJl3L-A^JI 
Isj . dlA A nil dUj ^3 A ill j 6j Y Y^ll dlLo_i_uVI y sic. L^jlo 

djja A^> I_ajlc dlLo (_uVI y sic <K_ mo Cj—S jJl 

icl J_i_i Lg_LJ_n jjcJ Is <-i5Lij-Q I Jn ij_A.Li (JLa ^_lc <l_OJi_I_u> 

^1 j-oi dllS Hi .*\ hJI jml jL <jLij^. <H_ ljj i)-o 

< <1jlS _<_aJI iajlo J_H ^l_ijla ^_3 111 j LlH ^Y3t SJn j _^jJI 

m l^lHl a a« 1 ^lll <1_A.I_(Jail ^£-3 <JL3tlll <HjJL ^IjSj Lo-o 

^ eUjj <Sj—oaIII <u—L i ^ c>j 

t _ s —nil <j—L ilil ^j \^yJI laIaJI ^ — \\ 

Lojic hL^JI l.ya<i3II <LloHI ^lHIjJI ^j!^j dim 1 j 
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J-4JU <-4l5 


(3^3 C> aA ^’ 

<3pbtlaJI <LujjJ 



Jjol 3^.1 ^ ^Laio ( 3 j-^-JI d- d -L o JI £jlJ^ ^Ln* rt jl 

^bl 3 Mil t <jx oaj jl jj—i J 3 <<LJU3L_<Jji 

C>^ d 3 ^ 1 LS”* 1 • J <" , , in ^ 

£jL 4 j u-« J^VI ^ J- 2 J 3 ^31 

3 UI 3 J_a«j (j^ L^ji ^ <^U 13 3 isv;tl 3 dy 1 ,it,l 

ol^> ^33 -Cib-® u-* jl^d 

JS ( i~i ^Jx. jXxxJI I \ 3 4 __J j^J L>l_i.i~iC. | £_ijt_cuJll 

J 3^.3 .3 < g <Ul, r.ll ^o| 3 ^VI uubj Q»<d 3 13 ^ 

.^k)L_aJI ,jx. j> .1 ix JI <Ldl 33II CjL»-ljj3jJI 


jl »1 ini <il S\S\ 


Is J ' ^ 


. JxxlxaJI jx, Sj_LJU j-sUal 
^ ^ ^JLu Cl n <\ (j^SX ^ j-du-sJI d^u-aJI 2 *^ 3 ^ 
(^jS^XI ^jL^aJI j^ii. j.a 1 lu-i 3 <<LudL>jJI obd^l 3JLxa 

v_iSj^3 Jj_ulj _)3 <d^U-aJI ^Atl 3 ^ pLXI Cj-ki jd 3 ^ II 

0 s - J ^ 1 ^ 1 dj^ 3 j3j 3 I 

jij _»3 (CLlcoJI Cj%-di 3 '■» ' 'UII CjIjUUI J_)jj 3 

, .j 'UV; 11 3 dLouk^l ^kaJ pUI ^Jfu-n ^Jl ^^ 3 ^! 


J-^13^ 


4^3jiXI jxxjJI 


j» ihii m3 j£ J - "t I 
l jol3^VI (jA Z luAua 
pliLi 3 j3JaXI 3 3 13VU I 
xju A<^;t 13 

Ci'j^ &J 3 o* J la 3 

CjIjLu 03 SJ iCjLxib 3 I 
Sax jju Jj-kU <<Lx 3 3I0 

Sj-LJU 3 LLI 4 ^Jl ^Jjl 

JX3 .dLouaj^l L&^Lul j.yC) 

jjdXI > ql* II oV1 £j3 


tilapia ^IclLlII dJLo_<_u I 3^.3! j_o 3I el ddj . Jj 3_culil ^dlil 

6J-& 6 Li I 3L1XJ ^IlJI catfish -b^3SJI j 

<->J ^s. \ 11 dlLccu^fl 3C3I j_o j ^.C _ C<JL ^ 5-1 calll 

3-^ l_L 1 Gj 3L L3S t Me 3-c <lil 70 3^ <dil j 3 3_c 

JjLlj Lc ^>1 jLJL-ul JjV ^ 3- 0 J <(3\ajLilli C-UjJI3 1/JiJ3-LI 

<^cJI ^j-c jijL £*IjljV Ij _tiu^l jijL 2 1.6 

^j3-oJ_caJI -cul ^3_S -L-cujlil ^jl cA^- 

6 j-A (Jilj ^jl <-cl \ x^a 11 6J_A ^3-lc . CjI JL 3 3^1 3_A 

o^-b u0^ c 5' ^— ca ^' 

<Jllc| ^A Jl I L-lb 5 ju_aj ^jJLcail dio_cull (Jlj-> V 

Llc3J <1 X \ xL. \ 1 ^_S L3I] I ^L < <« dll^li-uj JI ( (^3^-11 dLc caJ I ^yA 

£^\A ~^3 < 4 j»J 3 2h° ^3^ j^LlisJI ^yA d^L 100 63IJ_l-c Lo 

. dJ-Om-aJl ^yA <jldC 

1 3_caJ^fl3 Ji \ is*i ^yA J OVOI X, A 11 jl Jljju-U3 IdJfc 

_<_u I ^3_A Lull I .die_cull ^3(3-0 Jdc dLjjl ^a 

_cali dldjl jl <jxJL*JI ^3_2 13_aj ^lldsJI ^1_Is^l djl_ cILlS 

jl <^ 3 _<_<jl 1 I (Jdxil dilj-113 .1994 ^.Lc die L3J_ uj <lil ^3_a 7.5 

** 9- 

die A nil JdLe^J i^Lil d3)3il £,\a~^ 2040 ji.Lc (J3I-VJ ddlL-gj 
^dJI 3!^. 41 L^.3J3^cl Lc,] <^33)33 .M .C> d^J-i dl .<ju 33 
^3-aisJI \11 ^L_ xajVI 3n 1 11 (^dJ ^3dJI 3IH-LI 3x113d 

did-(_ul ^.dc 3-A <-J| -CUJ Le ^3 A^i^l 3I |^ Hj3jLe ^-j 

31 3-°J^^ 3-^ dl£- (J^iLl dUd3 LLj i k\x\\ ^1 (^3^11 _ < - a ^l 

.dild 3^1 

3x2a! 3 unl 3J^dlid3 dcL-n 3 dl^lll JJ-bJl dCi. 13 

3-0 315 —LAjl 33iid <£.3e^e 3 e DHA ^3—idldJl 3I— 4 L^J| 

^Jildl J-id-il j^dH_<_UJ dl 3I-II < 5 ^ 3 $_0J33HI CJ_ll^kil 

^3_s ABNC <_ed!lLI 5 ^^3J3jljJI <_idHll 4I3IU ^31.3 . dl Le_cu^L 
DHA ^JL^dJI 3^^^ 11 3-L- J^3_l^-> c_lb. 5 _i 3 ^JLJ i dl^LjC-e 

c.1 >L11^ <jl 3 l 1 xoJI JLL^I <->di-1 3J3JLJ Ad^d_coil <_co!j 

* J ** ^ ^ 

3*\ el Lei . jl3_cu^fl ^1 ^ Id ^lll ddLxdlil 3_e 3 113 

dv^,\ll _<-u^fl dj-bl^lil 5 -allle ^_S J^lc^LJI 

<Lcu 1 j DHA 3-!a^JI 3-^iL^d_ lx)I 3-s 63-e 3 ^clli-oJI3 

31 <^Ji3l3Jd> (33—J3 .<—lxljLJI ^1 dull 3IJI ddLLlll 3—e 
<_id*-ll 6Lil ^3)3-03 <^133!) 3-L- d-idxxJI (jxLsljdJI 

J3I 3^ (J j'xxxntxnt 3-eVl hlfrj ^ dLu-JI ^j\yA 3I ^^Ixj 
1 ' 3C3 <<_lxl)LJI ddL^dle 3«e LA3JLC3 ^ L^.dJI dd-33 L3 < 11 
^jJI <J3^cJI ejlxxd^l 3 3JI 3*21 jX^lLaxxfl (^xjjeaL \ a n dlid 3^ 
2-J3 3^d Jl xxd <->3^>. \ 11 c-ji AnC^fl 3U 1 elc^ 1 ^ IcJj _ lxI 
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a^LbJI d^JI 

^Jx. Jj_» JLxuJI j< \n~± 

Lsjxc j ^ ' 11 ^ (jol ^Jl «lia jjjjUI J£j_> 
jl V) ■(olAiusl) <blid 5j ' '< dLocuVI 
i_S-ll Juaj ,^11 d^uUI (jjjSaJU 

J^-L U -I <<Lilbluj dJ_> ^ l(j n-\ (jSdu ^ 1 -s, ^ 1 
.OjlgJI dLludlJ J CildijJJU ^ a<^"<II 


4x jju . u 3_>j^jJI oldjfcVIJ j-^-dl ^-b J■ ^"'l' 
(jSduj . Imnh I j^l'uj <b_udjj d^L-uU 

i (j'"' ji oLIuj^jJI JdW^fl s jA ^td>j 

jji^xll ^lalddl fj£. S jjaU I 4ojI^J l £jljXI 

^Jx. <L-uiQLI jn \ l<T< ^Jx. jx.Lu.iUJ jLdolujVI 

.^blddl fj£. jjxxUI oLa. Lud .1 



iLilbluu ,j^ I 

aii^ui ^i^>yi ji 

^LujjVI ^ l(j i ‘i 11 ii <i \ ^A 

^ 'U - ;,.,"'j .Lg_i£ ^ 

ji <iuyi fbdui aij^> 

^ (^LxLaJI jjA qa o^j 
Ujlt J^jUI Jx. 

2 «. r. y| i**<l < ..I. <i-v t _£diiiSb 
j-^_JI £li ^ p|J^L^JI Cxsd 

d f f ^ 

oLuiX^I j* th'ii n'i Lad . JdJj 

^jJI j t II ^ I 'J % \j ^ JI 
U_d dL&uj^f I CjMcA4j \ 
(jysui a Labi ^» 
jjjj ^ ojlUl (j^ JJSj j 1 «f-UI 

(jdau Lad .^Laja.yi (j^ 

CaLuldJI fjA j-i-d jjc, £_<b>j 
j-^-UI jiui Jia <o^LA4Jl <Udi 

.(jolCx^d 4J^La.VI 





















Jl IjJLO J Q Li^Uall — LcjJl CULO j| I Jju-£S 

1 * > ^ 1 I a tQ J < q J < 1 ~v , s*s \ K4 ' 1 * ^ «''t \ 1 j ^J_q 4_a 1^ i n j 

i^i £-*4ij ^ £ r,~!^ ll j£Jj • j2^1 Ijl- 

<^1^1 LcaJ J£g ^jxilill ^ja 1 J_>l JlLo jl J£.G . ^-uLl £._OJL^-O 

j 4jloIjJI JjjJI cJ>^*_til 6j|jl jLjjl £_o Lt^aj) A^a 

4^ ,^.\\ 4 A L \ A £j[ _ill . \ CQ <_ *j 4 11 \ Lfc^lGj OI_* a~ ^ [ I 

^lc J[j>l^. s <111 25 <_»_cojlj ^.j)^.Ill SjLJj <jl1L*JI 

J I Jjl J I i-.C'aJ < ll_> 11 A ii*2 I J J-S-O ^JLs jJ ^^JCaj .2050 

^Jl 50 j-o JjLlj Lu 4 jl£.I^jJI ^ cAl^^fl 4cal_<_<jui 

^JlSJjJ <4_CU ll lllVI (Jj-*_Ci ^_L. ^ 4 G J|j <4_111 ^_S 70 

.2050 ^ ^MJI ^LlUI 

^ ** ^ 

^IjJjLcuI (j\a SL *1 La IjjL <jjlLc jl 4_ajuLaJI dillj 

<c-i^-» Lo^ dill-i ^LaII J\C-j .4_cuJLJI ^_lc <£.I^)J-1I^9 dlLccu^fl 
dljjl ^jJI lyLaj^jJI 2 a-°g dlo.>.u; : 1 ^I^^j— juu\ ^jl5>^L 
<j_u_sLJI <£.ljjJI ^_<_ujjl1I ^a <jJ| jxJLsJI <LaU. 

. <j1aj j\ j_cA| ^jA \ ^ \^ 1 is~i \ Laj 

<111 ^-3 40 (JjIjlj La (J^IjljLcuI ^-cAlj^l ^Cjlji {J)}*" 1 ' 

^ja <ju_u 10 000 jjlj j . 4 \ / Aj *21 6jUI ^ L- <j_u_i LJ I 4_^.L-u_o 

<jlujL1Ls . 4_o_s G 6^ \ \5v 11 0^15> Anil ddl^La <^"^L-oVI CjV^L^-o 

ji.1 jGJu-uL <Cjj,jJJ J \ X^lL^ll ^jA I J-^. CjLlo^ dll^IL-UJ 

9 - 

Cy* ^LLl^ juitij < j Lout-all j o xti 

Cu-Ga jll ^Lllil <^.L_u_o (J^L-GIjj .O^^-llJI jjLao Ij-ljjI 
6^)-cjll <JL-cuLJjJI ^LLlIL <JjIao 4 JlILI _tldl dLa_cuJI ^^l^a 

(^.1 < jLa-<_uJI LLLu <JLj _till L_iij-t^JI ^Lua JjlAj 

i_jJL^J^Ji jSkLalj i^LLuaj Jj_cu^fl j^jJIj dlu-u^ll 

^jlj-<a ^ja cJiji a^II ^Llc l_Ajl J£.| ^ ill 6 jL-GJI 

.Chesapeake cdajL-ij-iGG jjjLGJI 

<JLJJLiJI jllVI <Jjl Aa \ ^LJjlII ^jA JAC | J_> \cl 

\ ^jl J^-l 2h° cilljj)) <(jGj^jJI ^lllV <JLiLlll ^L>\ll {j _<a 

((. UUJI j£i\ o^ K . .All ^ gUU, ^ j-oi^ll 

jGxn-o <Jj^j <l_u j\ _ctilLcijua] .M .K> <Jj-3 

jSj (jl < { _y£j Jr >> jjllJ • ['^(jiiJ^J ji-cuijL; Uj^ 

Sj^sJI <4^ j-& <^>.Ll^o ^1 Angus beef 

^LljV <jJ jj, A A11 ^1 S <^.1 cuua ^jA lj_o 4400 -1 ^>1^1 

4-ojklil ^jl <dllj c_L<-^l -(jJ^Lnll dJ-cu-L) ^ja ^_sl^a dL>J 

<^j-<ajJI ^j-<a LLc Jl^Ll. ^_sLGj dx>^-l_<-uJI <Cjj-^a C^^G <juuuJI 

u J[ ls— cy^-'j- 0 tj4' iijlic 

.4jljL <_aLc 

1/lJJjaJI £" t_ IjV IcLG| j _J^^l UJJI_caJI ^ 

SMARTER THAN BEEF (*) 
Port Townsend, Wash (^) 



qa j!&) 4JLjls <la.J lI yellowtail JjUI JLacuVI jj 

.jjSl 44Lb <L_uijliLI JLocuVl j-^ 4l_»Laa.j <aj.u-r> oiKla ^111 (_£j-dI dldu-oJI 


dlLo_x_uV I 




c^‘ 


t> LS— 


^jJ-SJ^JlII ( jJ _ LGJjl^^flj <_ IjuJI A _ClL. (JIj I _ A <4_Jj^ajJI 

aJLc < jj A^ill I j_a • L^jl_ lUjI ^ja dcJI ^jijJjLaj 

^ j-L-1 JQ a a l>°] < UJ ‘-‘^La. .J> jU^JI Lua.jJj^l 

4_cu^jLs 1I dJLo-cu^fl - cut ((6J . xjul.s ^o^Ll_i)) <jI : ^LajJI 

4dujlo lj-*-^ 4 !jlG ^jxiLJI ecu dlo cu (^lj ^jLjjijJIj 

(( \a\\ \ 6 jaJa)) 4_cu jLua 1^11 JjjLj . sashimi-style j L-aJ I 

^j-ic j, xs~i tj <^^jj| dloucaJI -Ljdll _cuVI uluil 

((. L jl Li l^_o_ij_al)) 


^ja J_i JjeJI LfeJJju ^1 <<d)j_cu^La> <-4_ AJj 

d>Slj-<i jLl^-jL IjLLall ^jl ^jJI <dJLccu^fl ^Ijjji_cut ^JdJULc 

4_liG_cu_o ^ja ^ — cGJjlII ^-S 4 a. k” cull dJLccu^fl du_c^ 
^lic. Cy* ^ I^LLGo — IjlLa ViLu_cul 

JjLlI Ij4U^ J-cGlS^I ^ja£ .^uLJI ^ 4 J 2 jJjLi (J-GlII JiufcL 

l^_cuL.C. I^u-uj^f 1^ Cy^^J _<-uJI Jl-^ (_>1 xttC^fl <JSVI dJLo_cu^fl 

LlLsJI (GiljJsl JjGG ^jl-ll 4_cujldll dJLa_cu*2l LcG^C 

.<GlGJI <1 coLcJI 

^Ij^fl dJLo_cu^fl dl^L^lcul ^_ yyj < y xjk _ uj> J 

^JA J-l^J ^j| LulIc <1| ^JJL S V I J_A 2>^J J <4_ul ulS-ll 4 calcuJI 

llLa ilr\_L3t2lj ^j^jJ)) : La-c2a»j-o <jA\tu> JjduJ . LuoLlL 4 fCjl 
^_JlL 1_cul V ^ \\\ Ij < I^JUlJI (^1-11 lj_CLU^fl 

Jj-t-^aJI ^1^-oVL I»ilj .dllj-» ^jlJILc ^ja Jj_ 3 ^1 
^ulu^-cuj I JI J£. V 1 J.S~) 11 _cul I d.G t 1 1 11 ^jA dl^ L 

Lc ^jjjLlLI J_Sjl V ^xla i Ij_cul^fl ^JA ^.al^o J_ jjL (J_»LLo 

(( !<jlS 

p IJ-cu — dlo-cuJI dl^L^l cul ^jA ( jjjLJI |J—^_aj 
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\ < m 1,1 dl £\ a 11 1 ll . & jl ill ^j-6 <jJ la-2 i <jLi^Ja_i dLccoJI 

^_S L^iLlc jj_o <1_ jlLU J&\ <Lijia_i *c"J ^Jl 6*1 j_C J[_£^_i 

jLlLlx-^I <1 slLJI IIjj £ Lilian cul ^lll <<j^_JI 

.jjI^iJI u— hj ^jj (jc Ci^Jlj ijt —ojjlill 1—gjlat 

^jLa dlljJ <J^_cu| <Cjjji_cull dlLocu^fl ^Jl <J_callLi SljL^Jli 

.j-olll <^j-i L^Jil je (_v 1C I 

9 

lll ^ \ \j2 ^JlII J_ijJ| *lj3 is*> d)Lo_cu^M J is~\ 

(jA-i La l_AjLae| Lajle £jjI call ^Jj) a 1X I \ 11 'vl^a aj ^J_i 

^jlC ^uUI ^jJ)aLcall ^yx C call I j_AJ <djl^1 cu O^IjlII^ <l_call 

<jl Lo£ . ^-cuj_ca!l jl J£.V AjLk^l ^jJI £\jjl- <-ojlX) 

^GI^jJ J_ A I Laa^S ^ i X J <Cj^j i .nil cJLa_ a_u //1 j_aX. ^)Jt_aa 

persistent pollutants 3 _ajIjJI CiL^J-UI G-a La j-iej j—u^JI 

J^jJI C_£LlcU dla_CUj Lj^HJ 1 ^j_a 6j V <H dlLc_CU^fl (J* ^jJI 

■ a^H ^_le ^Lajo^a IjLirv 

j-9^1 dLa-coll ^ l^jl_ ( - 4j l diLalla la * JJ ^lal^JI ^_3j 

( Lille (jallll L^l^lcaJ <_>J \ 11 djVj^tll <j_a <111 47 

*1^jlAJ1 LjljlL La£ . 1980 j^le JajLs <111 9 djllG <jl d*_i 

Jjlaa ^j^JjjoJI ^llll <111 ^_3 62 ^_!j £-11^)1 j£ <JLcalll ^jLi 
<lakill ^_s <jljLU <eljjJI j_ij_a] <^jijJ^LjlS J> J^jLij .2050 ^Lc 
<jlj 11I <cljjll ^j| ^-<-^1 jJI : [(WWF) L^jJI ZLzJ} iilUJI 

L*_i 2)-»jll ^jxillllj <^j3jlLI LjlA 

<jlS <jljLU <cljjJI l^jl_CULO I^lLs ^lallLa ((. LL^. I_ ^jo-clAI 

[gj I U1AJ 1^1J I CXJLO <Jj LLo 11 < (JjlLcIILI I (j-a J U*\ 11 

<jlj 11I <eljjll ^jl t^i .^IjJlII ^LLj| £ja Jl^L^I 

^jl L^ \\ o s V ollj_co-jJI jje Lo^_cj J_JJJ 

^IwiS-ll ^Lul < aKM ^ 1-0(j^lJ _call ^ 

G^b d '-°— 


J \ ■ <jgxll 

^ a ^ a^b^b 




.<juuJI ^1^ <I^Lel l^. 

^^)l^)-c jn^ij <ojl! _call CjI _cujLall ^ a 

WWF <alllll Cjccocu I (<ljLill ^j\JLJi_call ^j_o <<> vh\H dlo_call 

(jaJLillLa J ASC < ajLII <eljjll lJ)j tiVI (jxtLac 

J^QlJ ^/JlILcao J_o ^jA Jl3l11j <<Jjjj-call CjI _cujLaall <Jl1Lc 

Jj J ls~> £_i^lll (J-9J . ^jaJCiLLllj ic^lill ^^)l jll ^l^p (j_ 0 

I Sh"\x \ ^jnl^lli .^LsJI I j-A IjGjlo jeljlJI ^j-c iej^co Jjl 

100 c^. ^ jaj& jjl <J ( 3 j^j as ^jl 3 _ll 

^jlj-ll L^lljaa <lj1L> dlacall ^juL jl^ 200 
■ (JA ^\ll c_^V1 j-cuLlLI (J-cIjuLII i <_cOlAj-II 

<_i I—OCZSfc. / uj 


<1_jljLoJI <L_clj,j_ll 6jl jl J_ij-o j_LiJ 


ENVIRONMENTAL DISTINCTIONS (*) 
dredging (^) 


Jjccai Lo ^-2 .<_jJjl!I ^LloJJ <J^,at ill c-^l j ^ a n| JjlIsj jl^jJI 

<111 3.5 _loJ ^llj)\^ll ^.^>.111 CjL^Jloc ^jl^ <<^1 jI^jJ> 

^ Lil <111 45 dll^ji_LUJ 1 V\ I j JaAS JjlII IjjVI ^j- 0 

lt'! f—^ —cJ.1 

Ij-iLj^ IJ-OJ j-ojlLcu <j_ojLJI <clj,jll)) jLi^jJI 

^le eillj ((.^lil ^1 jAJLcuV ^UJI (JjjlLI j^l^cl <^.L2 sJI 

' i ^‘ 

Lj-^aJI Jj—S 0L9.J Jlij £ -ta. oL <J—jkJLj 

<1 LLj (^ 11^3_cal o Ia-Lo-C 1 ^ X \ -c\ die_call ^.Lxial j l ^.jJI 

oLaull <jloGj < 11UJI dl^L^jccul^ Cj 11 Laul I L^jcc ^c-H ij 

f^lsLcall ^j£. ulStJ^I J^jlj-ll (^1 1 ^ -call Li jJ& I ^_A CiljLiJI 

JjlULcu I ^ ilG 1 J I ^Ij^JlcuVI S l^Li llK ^j^-1 

SJjJUlII J^jlj-ll J* ^3 ^all £ JJC2cj_ll <AjjUI j .dLacall J \ is*> 

^ ^UJI ci2_>JI ^ 

‘A sK'A] _iArvl ^J^^ll ( Tj_o (jGJ <c j-OjJI <1A-AL> dlLo_cul 

<^jjl=ci jUJsl ^ blP_^Li o l j-i <jlujiaI 11 ^jl j_II jA» ^ 

. LijLcoaal 


( * ) 4-lLu CiljJLO^ 

jJlS^jlJ ( 1 )aG 1^1-cao-LI dlo call J-^S* l«l[ 

SSj-cLLlo dlo-call jlLccol V jxls (ij^l jj^ll <a 1L*JI Cil llWill 

^ ^ ^JjljLcuI wii dlLacu^Ll <jl3LJUlLJI J_iLaa.ll J_i JJlJI ^j| 

aJkJlj Anil jl JJLJ <jl3 j) Jj_i ^ jl) O-Sjll J_a. 

(JLo-cu ^_a Jjxj <(JH 1I JjLi_cu ^ U q . dLgccall 

dlo cal I Jj 111 I a^)I I ^ I jaa. ^cj 1 a^> \ i 1)A_3 i1jLs_c IG_ij_o I 

jeLcuJj <_ijj_aa CL)L^c-i j-i <jLaaVI JLala.1 JjlIjj ^ le jeLcai 

.^LjJI ^-Ijl 1/cCAJLal 

CjLcoG dll^iAUi dloaall J i a^> ^J-ilaLcul Jjll <dilj ^Jl <llaal 

oljLc <J1 La qLilcG jlLlj jj_sjJI ^j_c 

<ajjlV\ll jjl^JI Lo^ .ejlljlil j greenhouse gases 
JjlJj dlL_LolLi JjLA-aJI Jjl£> <dlLo_cu^fl J \ a^> 

CjI cul^jJI jji culj <jjULol l>jJ <->j^ \11 ^loa.VI ^j^^Lo 

J in <!ujkJI 6 J^_i AjUsccAall <_ijill A _)ca.^l t ^jl 

<jccal!l LajI jel Jj 1 ^s.11 jl JX is~> 1 dlLo_cu^fl (jjGJ 

c-J^-J-U 1 ^ < jl-JLA-a JGJ L^_i _call 

jjcaaJI <ale ^ ILi i (^jJI JjLc<aJI Ij A (jjGj a < J L*J I ^j .<jl 2 

<jljLII <eljjJI Lcl ^_a_xll ^Jl <^jJa jL*_i Lcjle lljua <lLl1JI 

J a^^s. i V)) _cu> (J^L> 1 A\ § ! j_i J Till I J^J VLa-c 

(( . j^cA jlIkurv ^-S Jj^.jll dLo-caJI 

9 - *' 

^Ij,jjLcu) ^j\ a i : Jjill Lo IjJL^ <AjlL-\. ^Jl j£> jJLcdiJ 
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^-3 A a i m 11 6^1 dl >dj) is*i 2009/1 _caaJI ^-3-3 

5dIjjU £“ 1 a a nil 52 a-ulo jJlC <la-y. L-aJ dL. _oA1I ^ 

jLLljL < <\a \ 1 3^1 L^JfcLa ( ^AjL^ £^ial_(Juj I £j£. 6jjL»jJI 5j2lil 

6jI jVI ^ -L^l oLjJ-coil c J-° 4-Lsljll Jj- a-OlsJ) 

.(NOAA) 6,wSll cjLjV jll l-s^LlII j ciL t^all<ulLajJI 

L^2u-uLu_u JUIIojI d*_> <iaAJl j\ \ 1 3~\ s SjljVI <Sd& ^j_3j _<_uj 


ul^ \a^. 1 ^laSS _ill <5 jlj 11I 5_cl jjJJ 6J_>J-^J1 <JLjJajil 

^.ila j ^)Ual j_j jlaSl ^yC\ A n d2 ^SlII j <5_cl\ a.^ 11 &dA 

j_ida] < J)\ \ \ a Vi tjJ .G> Jj_3jJ .LjLjJI ^aJI ^ iVnl ^juaLa 

I dJ^-i ^» ! ^NOAA ^1_£ 

^ LU-AI VI I -dy *21 • •. ^lj aA^. 11 c- lUA 1 

«. lUaJI ^_s £^2jll 6jjui^ dlLifcj 

td- ^s— L. d*J' d dd" £—°j 

^jul T^L^l j _c^~y i 5 \» A^i CjI^)I^> 2 j_iJLi <jl £._2Lyil 

Jjfc ^_31 dd I -dy I)) :< J\\ \ A Vl 1jJ> <J^2 j . <JU> <JLG^ I jcjuui_ JUJ 

(j-G^I 2)^ (J^LII K\ s Laj\C (d.UL~yJ A AJ ^J| Lj _L-^jJI 

1 A A \ I Jj <5 ji _Ujlil j ^jj) \~y 11 iaJLs ^jjJJLA V ^_£21-3 ‘^^Idill 

(jl L \lc. <j| <^2jlJ_ij> ^j_>J .((<JLjlll <£.|j,jJIj dLo_caJI J \ A^i 


' IjlI ( 


; 1^-11 * 


uUl 


r-' l> 


isJ l. 


i Qflx ' 


^'\^ <^r, \ A^> ^ 1c. <jlj11I <_cljjJLs ^LUI < a^ij2 I_jloLcI 

. dU j-i Ljla4 LjlJ I jJ ^JLAJLJJ <JU-AJ 40 JJLJ 
^ aVi ^ <J 1^ <p 1 ^ 5 <3^ Ui>> ^1 a2_s LojlS Lo I 

5jJ 1 CjLalsuui Jjlo CjIj jLa .CjI Ja_ 11 ^ 1c. tililJl Cji^j-du 

J_jj) a^a! 11 £2^^. I j <1_\*\ n LoJJj^l <_s jJuJl Sj^^.1 j _ell! 


dlLo_A_u^fl < ^ a^> 4jlsIj-L <jl*jla-oJI JjlS L^-JlS ^11 

<LlL* d£.l umn 1 ^ \ t—1 S& ^IlJl Jli^cWlJ 

Sjj* J>ll jX^_Cjl^ JA_S jj_o J-L 1-JiJ^ -alia 

JaA2 Ij J£. LcujJ ^jxuJ 1 J)) ! <j-AJ_cu> J . ^ia I I 

Jj < JaJjaJJ ^\J^y _ C<JL ^^ c ^-°_2>° LT^" Jj H 

■ ((.J-A^ail Jji^l l^lajLiil ^J^JiJ 1 A A ^ | 


PROTEIN POLICY (*) 
farm-to-plate (^) 


- j>j| jdou^U £-a.l ja - 

The State of World Fisheries and Aquaculture 2008. FAO, 2009. 

Will the Oceans Help Feed Humanity? Carlos M. Duarte et al. in BioScience, Voi. 59, No. 11, 
pages 967-976; December 2009. 

Sustainability and Global Seafood. Martin D. Smith et al. in Science, Vol. 327, pages784-786; 
February 12,2010. 

Will Farmed Fish Feed the World? An analysis from the Woridwatch Institute. 
www.worldwatch.orgAiode/5883 


Scientific American, February 2011 


^^jJI I j_A ^jL <j j\ j jaI .g> Ocean Conservancy’s ia_-pJJ 

<Lc^_c ^ g—oti^ (jx 

jSSVI CJ 1.A A Ld 1 ^ A^i^ \ dLo-CuJl <n\l 

<_cl \a^i <Loj|j _ a_u)) .<_ol_<_ul 

^ aAj I jj ((.<_UjjUi jaJ^^Ls_<_U I ^yx.jl A ^ (A lilc 

J-O^j SdaJlll CjLiV^JI ^J&SLlu < \ a \la n ((< wAj|)) 

((.^. lie <Ll^Ju-u-o 4_a_ajlsIjlI( (jjJ ^-1jjj-call 

I 2>° JaAS dlll^-S .<Jadj dlljj 

JALaj j .6J_^Itl (djLiVjll ^1_ la J_6l_ lajljlc 

CjL»VjJ 1 dxA a Aj ^1 LojlS j ^ n_<_u iiSUI icljjil ^jl 

<j^Ij i ^A Ujj <5_ijLaJiVI ^Lil j^yo.\ l^S-U I_cllaj Sj^Sil 

^jJ)) <S| .^ialj_Cull dJLJ Jjlo 200 ^_II 

jsJ La SdaJlll CjLVjJI jLaJUu-uVL j_oIS_cu-o ^ I ^j^Li 

^ 3 ((.^LuS_A-uiU ^La^jVI ^c ,\a i dlLifc 

L-AjXLj V^la (JLual JjJ_ a>. JA.1 J 6 J-aSlil CjLVjJI 

Jjlc dWjJI j^aAJ ia &£ dll ja jt-a <_ujj ( oLV^JJ a* <a1a11 

( ^c-»J 1 A^iSl I 6 J-A \a S I JjLi I LlJjJ^jJ J J • (_£ I J I _A 

<Lo 1 S\ A i\ a dl a A < 1 ^lj(jJu-ul <£.1\ A^i CjI JjIc ^jl 5-0j<LJl jdls jl 

^jJjlL ( J_A^aS di 5aVjJI 6Llc ^j_o <lil ^-3 d-v 1 j l> J 5 '' 

. LJ)\ A A) Jj 


4-ujLluj 

A \ A <lila Cj L-U LlA-AJ dl A A 1 1 11 _A— AJ I <Lcl \ A^i 


c 


I \^v \ 


J) \'k-^'\^ J)^\ll _o ^J\AA J <1 3A^)\a 5 ojlsLlo CjVL^-oj 

jLs_<_u^ j^Cdll JljL^ LS^!^ 

( IjJlJ^ J-^il dJLAj dlLA-oJI JjiaL_u I j^Cdl a <ill 

Cj^a ^_3 1 aQ \\ <_ajJiJ jLi-jJI TjljLJLdl LaAjJLodi ^j-o ^.C-^JI ^ Ic. 

jxddll dcL-tiJj . 1 ^-Jl3 uj^Cj-II dJLo_<_u^fl £ja Cj 1 \ 

Ji jtLkJlj f—^ JT tul «.Uj ls —L ^—ojldl 

djlcLo-y. j_OJi_<_uS ^_3 .5_2i—Jj_o CjIcLla-o^ ^1_a^dllJ 

£-±a ^^ 'y "vS 1 L^S^fj 1 a \ 5jijUI 5 i£.ljjil ia X a AII 

^_3 ^\x II jL qu-ajJL 5Sjiil ^_3j a^II 6L-o ^Ia!| 

<Sdd 2>° AdJ^la ^j-o L Lu^di)) i<^j<. ^. \ \ a n \ a nil 


^jJ| <j_sl j_o_LI C.\X A A dJ3 ^.Ltiail ^-LlSI ^_3 5->d tlVill _LaJ I 

^-t-ilj^l ^dy^Ls ^jxillll Jjl 3 ddl <(.5_ulil icljjil l^J dvA. a.A^>. 

(iiXJuia 5 j^j ^AjlS ^j| c_j—2 y_J ^jl <j(Ju^ ^ ^2511 j 

5-oljS A—uI jJ^^fl <iaAJI <jL$^ ^ Ld —C. ^jl 

.^JUJI f LJa)f 

jS a^iII ^_lc CjI_ajjL-ajjJI ^_S j^ySll jcSdS d3 < Lu^i 

.<j^-ij-a^l Sd^dlil CjLV jil 5_ijLa2VI 6 Li I ^jLa2VI j ^ a \ 13V1 
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V La_>jj kL k JajlsJI dilj ^^ (jl (JjlS jjjLlII 

J — &kjil £jJlAJ 1 ^jJ j,_a jj^ x } (*Ls k J • J_l£-» 

^ *LL1j 

t. Jdfla_CUJ (J-oLaull 4 _ J_>jL J_jjLlj — (( PTSD CjI _ iljkk^L! 

f tkJI (j-c jk I <JLiL>oVI 4_^_k J-Ll ^^k -(Jill Cjljk jk.k 

.P> .<jajJ j^Uii JIjlSI JjJj ^jILoj cuVI j-ijklL 

jl a n^f 1 dilj jlfri J ^k I,jdc.L_u j-a j^.1 jJ <jj_ < - a LIj 

. ((^Ij_» La ^k ^jL» jJJ dLLS <^,lj_» La C. La J_k jk I jl)) 

j-lku < I d_& ^-a_<_ujJ I 4_a_<_u I j < ((J-ljki ^ Jl JjVI OOI» 

£_a L _ijjl^. ^Lalxj jjkLjLJj jxiLJI ^jA Ijjk jL» ajl!_lajlLII ^jA 

jj& La ^k j£j-> ^1 : r^_ a_olJj I ^k j-»d-ajL»_a CjI OkVI j j^VI 

tld Lf* ^Jjjj^l Lafl o'j- 0 ^ t^j'-l'b f'—4Jlj ■ o , \ i .^~‘l 9 
4jjxil 4^.jl CjLajijt-a Lk>l j\I is\\ LL^-t-oJI ji! <OjlJ^JI 

jjLk j^j ^ .akJ jX^-j-uAjU jJ-> t LlS jJ a I a ,*n Lk <k^.Llll 
P^fjifc ^jAxj ^la (jjaIjua ^ja j AnC ^jlkl CJjk. JjulS .OJ^JI 

4-ilkllj jkJI jl _LLsJI SjLkJI j ^j-a jlj_^_> Ijjk {j >J-!I 

1 j5k J <CJ jLJI jAJ jfl.xnl 4j^ll! jXJ&jlC. \aQ aAI jC. 1 jAA _UlWil 

ekk j-^J-ll <^j^J I_2^-llLa (£ jj| <j i^jlLI ^ jj IJ_JUS 

. < x^jlc <julSj (j-^lj _^ I Jj^-a Cj_<-ojJ jX^Loj ^jJI 

Jjtl 6j-a jX^jL>La_a CjJ— lal ^jjjLJI pVj —j-a^l ^—^Jjli)) 


(^jL^yi f xd£ jjpi'ut Ja JJLaJ/ JalaJJ! <L%uo) 21 H^Ju^rJi 4 aljJ 
j^^A <_lSI i \ < <11 C-ji— jcJL\.& 0 ^Jj 

<La I J^Ju-u V jll <bILa ^_a J-aLxj jJ <Ju^.iLi-^ 

Ul^UI ^ 3i!lj Sj^j c5"^?“ Jr* J- 0 ^! ^^ 

(jj) un^ j <_u ^j\jL^.LJI ^jLs <^_alj^jJI ^_S J_aJlJI £a ^ 

<jlcuAjJI J-<-Ol2| J< aV> ^ ^ Jj)\^ 11 Ij) La 

-La_cuj lj_A i^l -*L»j^_i-oxll 6 Ll^JJ 6jUJI 

** ^ ^ 

jjj—Ju j-^Js 1^-g cs^y^ LjI^U-^. ^ jla ^ u* vi „uji 

.<^jLaiL_u> Jj-S <((-Lal ^ aA\V1 

<JL»i JJJl jlikl ^1 <^ilj^j> jl—ii>1 Jij 

Cj^LL JjJI dK 4 njll Jj-cl^JL-> ^.^111 jc^jLsJI <^J) X^I . ^-alj^jJl 

4jl mi ( j^1xjj 4 ^ \ 11 1 j 1 La <^jIjjj> (J^l_ <_ujLj 4_JjL_oJ1 

i Jju J__tluj H <5 —‘bJ dljl uu jJj . 6 .U.-V La-a JaL I 

t^jA 160 000 j _ ^_aXLj Laic. J_u’lC J^a.1 (J^Lk O-aiJ 

6jjjJ A^-J-uaJ ^ a A a |j au> 11 4_oju_uj_ 11 4 ^ ll ~s. a C-)l ^ ^ 


\Ll 


Li^Uil ^ j] ^ Lal JJVI jl 


jj-a| La (j-il^C.^1 6J-A ^jl ciiljj < Lka-a 

^ LajLS Lal .<(j(J_colalj> Jj-S ej_ajua. <((^j_ <_ul 2 ^j 4 \a ulo 

jjlsLJc. (jU <<a-L-a PTSD eJ 1 jLa AAV1 jXj&jIc. jjj (J-^l L>1 ^k aAII 

(jxtJjJI ^Jc. ^k J-aoJU oL^-^Lc dll J <^-j-ajl&jJI i_kll a kjJLa 

jlkl J-^-a (j-kj-al! t <SaV.^J ( << 5^l jk^Jlj 

. Ll A^ll £A ( ja LljllL ^-Ll k Ik <6dk. 

6jLui_cul ^k 6jkJI (j) _k 6jJdkl kakll 4 _SjJlII 

V ^^iLaJI l^_ik <J_sjkll ^j| LJ 4_>JkaJlj k>L$ 

£A (J-aLuJI d^.1 -a ^ \11 <Ju_uljLa (jl (jka_i 

4->jkfdl Lujk < |_ jLl^.1 Ij _(-AJ^I kj . L-i-iA^ ^ La 

<CjUjVI o <j>oVI LT 1 *^ SjJ^JI (>> ^^fill ^—It 

■ .^-v vl Anil jkJI ^k jJu_ajlL1 i jA Jjxj 

dLdJUL-u <l^o (Jjl (__ljZS"/<J uxSLit-A/ ,^> 

- SjI jdtxiUJ ^^1 ^a - 

The Other Side of Sadness: What the New Science of Bereavement Tells Us about Life 
after Loss. George A. Bonanno. Basic Books, 2009. 

Flourish: AVisionary New Understanding of Happiness and Well-being. Martin E. P. Selig- 
man. Free Press, 2011. 

Scientific American, March 2011 


k (J-^J-LlII ^Jl IjLujI J)-a-a %85 j-k ^j| 4_A_nljjJI <bk j^Jsuj 

^k <?■ Ljlj ciiljj a<jjj1Ij d A kl 11 ^k 6jkJI j-o-a IjjjulC.) 

La ^jl 4 _cajI jjJl CJj^-Ll LoJlU 4 -aJ_t-kl j-^ljC.1 t^jlk 

ejljkkVI j-^ljC.1 Oc Oj^-L \a ik-Q %6 J 4 (j\A ^“jljJU 

^k j-»jjlJ jxillll a 1 jl» :<jjLjj> d^Lcojuj .PTSD 

CjLcajI jdJl jJL_u ^j_a jJ-U La J-Aj ( 4 ->JiklJ jjljjJI SjlaT ao! 

jiiLJI ^Vj^J Ljjjj Lxs ( L\5k ^^1 Iks ^jJI 

U ^uAtj <(Sj I ^lJ-1 jjJ-» jajJ-> LujJj ok Cul I jJ 

S<jj^ 11 j 4 jjj.11 6jLul^jI ^k Sjk d^i L^k £. iLt jl xi\ d-^^ 

((.4jlC. 4_>kVI ^j-uak (^jJI dlj-^l J-A Ik jl 
^ ** 

6 jkJI (^jk 1 J-2kJ_a LljjJj Jk jaJ 4 k ^kj-a^M jVt ll 

J4i] <u"tj ,W.P> Jj—Lj ujb^' 6 jL*j—ujI 

4 klj-a ^_aljj (_jk klj_<-^l d^- 3 cJ-° ^LjJI d^j' k u \k 

:[^kj-a^fl 0 n^lL jJL>jlll 4JjJ _S jkJI jL^^.VI CjVL^. 

JJi is*> ^JilJjJI (^j-ijJjJI ^Lk ^-Iki^l 4 1 \\ a A I £_jI 

k-Sjil Jjlk J-^J .4 jjA- aJ 1 j Jjjl^-Jll 6jL*Ju_ul (^k 6jkJI 
^jlkj ^ja Lcl^ :^jdSjk-aJJ 4 jkj-a^fl j*.k-ll 6jk jVi \^s. 11 

4jLs jj_ i-xj’JI d^k. ^JjJLC-iLlI 4 jlS ^dJI (j-aj-ll jlk-al 

.oLakJL IjjL-OlJ ^j|j 1 jak ^j| J_2^^fl ^.Ll ^_a Lulj 

. dJ-vi J^l ^j_a <C\ w nil jj-a^fl jjuu ^jl ^-aLlL-oj V dLl)) :dj-S4J 

ejl a^ \ ^jl (jjJ ddki <jl ^-kju-Ajj V kj-S < 4 _<_kj j Vill ^^kj 

((.jkJI jL^^.VL ^jxiLJI 

-tl) 6jk-a j-Jj d^l (j-a 4 _la_a j,—kj - uj dJllA (J-^ 

i _cuj jl SL^LJIj k>l A^all 4 jl>L^j^I 4 ^.1 jll ^_^k a_a 
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jjjLuAJ/ ^j£ pjj /jLjjjJi ZjVj 

.jx/LUi tide jjJpjJ <iLjjuJL J5LL (ja 


< L ^jaJjui .M> 

Ol4 m< 4> <4_IMA .jJba jA^I j J-iiua Laib.^l :^r\_uL^ jj4 mi 41I jjjjuj jl 

SjS IJ CaLuaS ^LbV j^Viuttl jin Mill J-1I jj^XI am n jJI L-iSjXI jAj < (r) <jijbiJ^VI 

<Cj^LAAII qa 4_LLb CaLuaS j'L-ljl ^Jl jjjjuJI CjLlLac <jjjj <4 uA\ £&jJI j .^l xbJl j_o 

.5juAj*a jib La£ 


jJOJU-ll> JJ^3 j£ (r) <ji JJj-gJlSJ) oliu-ui> jjA-O j^ 4-us^LaikxiL jj4<-a4JI L5 -b J 


4iLAb jj4 mi 4II j^Vta ^jLaj .4 —iAiI CibVjJI <ja j-jjjlII l5 _S strip-mining <4_ajjuJb 
q!4 mi 4 ^1 4_b jjA jLb jjJI <^<jj4 mi4I) jAa^ jjSojJ jjA-i^Jl ^1 ^<c*j^jSJI jAa%> 


gbj^ J-3 jlbisl 4 Uin\ <jj4 ui4l) jAa^ j^ jk JS L5 -lt Jji^i^Jl j_JIjjj <1 j-Jb .j^j—bjaVI 
4-3 j LajJI jl pLAjjJI jjlXI 3 jib jlhjj <^<i£jj4 uAW j^u-^J)> c5 ju-oj ol j-iJb 4n Jj ^-bba. 
4-a 1 a Aim) l^-buA j-aj Sj jJ-^-a I jib CaLal jVi mi) Ulo <-otl <jjjl jJI jlx> 

4bjjbbj jjj4 mi 41I ji Pit n Aj^, jLbj / A ^<^j| jj-duJI Jj_JJI> Jji^ <L-fcl jj l5 -9 

P<( jl ji) jSl> 4-1 axj j 1 jJLu <Abaa j ^jj-o j^ o j4j U ^1 Lgxlijjl Jjjsj jjjI j£1 
ju!b ib^bj jJ^ ^jA_a ^jljj^ U L5 -lt ^jj4 mi 41) j^i-Lrbl j-4 ^-ajS JS ^jAAij -j-bSl jl 
LA.uaj jAa jj S j-axud CjIj^tuj 4-LLuA jxul^JI J-o gj.AVi ^-Ul v) <CjMA 4J) 3Lua> jjJb 
jj <Ajj ^jljjjj .Cil cjj-uIJ j L5 -l£ j-a pj^AJI j^jlSjbV 4.^Lu <jjAAI jl Jjjl 
^-ajlj SjJa^JI ^iajj. <4Jbl ^.uAav 2 j 1 Jua La g-LiU (4 ^Aj^.^JI) ^-Li^jjq^Jl jj-a^l 

.IfjLj jJ lj-3Jjii ^ (J^jI jsyi 4 jib j-4 ^-4jS 

%20 j^ibj ijj^SLaj-4^1 4-4jAkxL3^jJI jjiu-uiJI %75 I j-ajjJi^bVJ J 

usLAaj^Vj-H ^^^jS25^^jj4ul 4J) jjjlaj^ j^jSAaj.^LxJl^bjVI 


t 


Lt JS (jls jj-3-b 28 J^b 


OJu.<& j}<sic ,<^ l it fi t*} ,M> 


phosphogypsum (a) 
.£jJia (Sj\s. ju <: radon gas (V) 
peanuts (A) 

.£-»jd Jld 4000 ^JLu ij jl ji :acre (V 

wastewater ()•) 
corrosively acidic (>>) 


PHOSPHORUS LAKE (*) 

. jdj 4^jlll fjA liixJI A^ukJI 4JIjLj (j^dsu :strip-mining (^) 

ammonium phosphate (r) 

calcium phosphate (r) 

sulfuric acid (t) 

phosphoric acid ( 0 ) 


Scientific American, November 2010 
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W i. 


i_d~Jdi ^ 0 ) &J*jujJI J-lLUI fjj <Sjla J la 

Lc. ^ji lx^ 2 u j * ^ * 3/ Su-llc ^jLjjjJLj ^JLoujlJI 

j/jfTo * U(jjjjL aJ! jLU/ iSdj .{jLhJ.I 

LojS .^yXX\ J< < "f I ^Ji LxJ I V/ ‘ rl * 

9 <lLlC L j^-a-i £gjJ! Laj fJj J^Jl// /J^S 




M .W.K> 


Ja-Joj JjLc _coil ^_S 

<^-U-3lJI jl jI^VI 6-cuj ^j| <J jj^v1 

CLOlJ^)J ^ Li I ^LcU-ok* cUs^jJLJI_<_UI c LL^J_S Llo_2 

<L»_cL^. <1-Jl ^jJI O- 

(j>\_a ^ lc LjU-<Jjj^ ( 1 ^ * bjJL^ 1^_<-U*^n 

5jloLlII <!irki,l ^Jl 6 j i» <jl^. j )JJZ 6^1 Ua 


6jJL-VJ ^jJjJll ^LlSj _call 3 jJLo_ujJI 

** ^ ^ 

. (j-O l$jjLjJ Jj-*1 IkS ^lll 

^ lc. <Jla1xJI oil_2k.jJI 6J_A llj£.l_«_aJ 

<^.Ljl 1I (Jl^ia 6 J-A^JlLI oL^-I _cuil jlkLa 

LjjuAit ^ ^ uJl .ui^Jb <_Sjjje_llj 

^jLjjJI ^_£ jk.Vlj ^JLo_Ul *_J*ajJ 1 ^a£,j 

fcjJjl J£ jJI ^jl_Us I jl JjLoj <<jlo uj _Jjja j I 

— Ljlo 1 a*\ ft I (Jljj_ ujJI lj_A jJ lLj .<LlLxSlII 6JA 

oLaLJI <j_ a JJuIjJI ^LojlAI dJ _ Ij^j 

(jU 1*1^| jl_£ ^1_Us I — Cj\ _cuLuUI 

ZjSs dillojj (gj—1 green house gas {jj\ j—^ 

^^ a" ' 

-1 lbj^“ ^ U -fj^JI 

k_j-i_(_U_» _ (_oj ^J_oj-UI J \ 1 ~s. 11 CJIJ jJj 

c^sijjV global warming l5 —tlxJI jlj_k^VI 

1. AJOJ Lo-o I <£,J_I-OJ 6jlj^. 

LULu ^jl .UUJI <LLk.ll!I ^-jLUl ^ <l> 


METHANE: A MENACE SURFACES (*) 
permafrost (^) 


4-l^QU 


^1 (^Ul ^Ljl-aXI j1 ■ 

jbjj pI cJMxJI 

i^jJI ijj-oJI si-LbJI 
<,iK4JI Olj^3 Jiu-ul 

.^bdl jlj2a.VI ^LaJJI 


4li ^1 4.’ii,.\^j) Cil jJs^lUI j-uiu ■ 
jl (^sLajjuJI sUJLaJI jLjjU 6^? 

jL»-ll Ol^L*-ul j-j 
yn-ui U %40 ^1 20 j^ 
4.\a\\K1) jjLusJlI j^j 4.^lVil 
.2100 ^LxJI JjJLlj 4_»jaiiuJIj 


^LkuV SsLL^jJI 4_util jJI 4i_»jiaJI ■ 
jj-ujJI jl jLijjJI 
c> 

j ii <iSi ^_iLi jli. j^ i x^jLiU_Lj| 
U^J^ 1 


(JjAjJuLuj Jjj^a 
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w jij£.yb ciijjjfiii 


*_s L dl^J ^ _1 LojlS t$_ui^j ^LjlLojlI 1 6J_j 

JjlL^JI cjijJjlS <_lsI^ 6j! L^jjlAo 6J_Q-^-ll 

jl .^jAsuJL) *1J_iJI IJJLij f-lj_sJI (j-a 

6jlil t-K '£} Cj LjItlaI1 j (jfr ~y 

Jj <-u^ I ^-jIj jlc ^ L^l^ 1 J) II 

^J^l ^ ^.\iA\s C A> * n< Vl o^J 

<SjJL~VJ J -*- 2 t—i 1 <-*j)*UL <L*Ji Jail 

(JJL^JlII 6whJ eJijjlaJI 6J-A 

4jlo^ ^Jl <1_sL^I) ^15JLI jLc ^£jJI 

cj!.(<^£ 11 j\ a it\ l ^>12 ^j-° 

** ^ 

*Ltl JJ-Q-C jJlC j-3j olclLa ^jLjulII jLc aVi ^ 


£c_Lu-uJI .aIc j^>. vrJ 

(JJJjjjJI jj. A.^11 J-A ^Jil JJLbJLlI ^jl 

_‘-‘■d •—JslsJI ^_3 ^llxJJ 

ia^Jufc ^_II ^J-Oj_<-uJI JjlLsJI ^^_hJI 


(J^Ju_aJI ^Ljlc . 4j^jLII _ ljj _CLLG 

^j-a J-> J-S-JI 1 itm3 <Aj_CUJ Cjl Wll 6JJ& 

Jli\J ( illO^k _ ujlLII 6jJJU-oJI CjI ji^ll 


^jIjljlLI _a £j i^N CjI_O_LL> IJjlS 

Ifl U aai| ^ <jVI ££j ^£jJI ^J-cj-caJI JjJlcJI 

^ji ^_l| 4 _!j^I ^ —lIu^ . ^^j-cui —2u-» * 

£ja nC. Jjlo CijJ^JI ^-2 6j^w<i^ ^jlLoJlJI & jjfc 

6jliJI ^jl jla <<Ji-LJJ l_sV1 


{jZAj 0^.11 jy\ j Lc :<1 j_l-JI < IsljJI 

JliLL 6 Jj-L-OjJsl < x3Ll a^II Cj^L 


Ll2^ 


(jLijJ ^jLcuj < \ A A 111 A KUII JII 


.(^j-cj-i-uJI jjlLJI 

oU^Ull Cj^Llc^_<_ujl!I 6J-A ^_^sl^JLi 

_cuVl J-LC ^-ilj-o ^J-C J_»JjlJI _o <J|JJ-ll 

^ J ' c - J-^ J ; J 4< , J 

u-°] v> 

C^i < L^- cu4 s> 1 bjJ > JfAf ^1 

6JjLI J-iljll 63 j& ^ (S^J - 

^jjAJI ^ ol\j» Ji-caJI (J^ljl JjLC fA -SjjVI 

^jl^ CjI_ljjLxjLII 6JJ^ cj^J_ l.7jlxJ1 

^J-Cj_cuJI J \ I 11 ejJj ^jl ^jJI jJU-VjJ <jLiL_a^. 
1 wlS-J (jVl J-A < -cuVI ^ 

O— 0 ^ f 1 - 5 cr'i 


THREATENED BY THE NUMBERS (*) 
Leaving the Freezer Door Open (**) 


(Jjj^.1 l^_i ^.Li ^iJI l^J A Llll JjJI^II 

.^Ja!I ^ 1c. Q,a n CjLaL^I 


(Sj^l^XI) jJjjAJI ub dJj 

4-flijLa ^J-cj_caJI JjlaJI CjIjJlAJl!I ^jl 

%20 ^IsJu ^1 6 J-o^JlLI ( j-ij^fl I 

^jJJlL 950 J-2bJj < \ 6jill jtJa_<_u 

^j^l jtLo^fl CjIj * t<c ^ c 2x>^J^-ll (j-° cX 3 

LT^i L^^J-'-dl uU-LJl JjLoj j . L^_aLoC.| 

(JiLkj jtJa_<_u Cx^j jIjLo^I CjIjlc 

I J_A *N I^J O^ 1 _ t d I ^ t_sVVI CjIj -lie 

<JLiljLJJ <JLj|jJL^. I_ iLLs _lL ^_lc ^jJJjill 

^J-O J_S J-sJI I J ^JLi lilLJJ < JLJLO 

lj(j)^k^k ^ J1 =lj <j!a ( l i \) LojlS jl CjIj _i^jJI 

^J-OJ LJjJ I J \ I ^k II C-JjJ i Lo AlC ilj 

i^jio i— ujja^z ^di o*l£Ji 

.jUJI <L^jljlc <Cj_ljjJ A 11 ^k! ^jJI Cj LiJj*N t a 11 


JJkbJI j^3 <bu_ul J O yS±LU : JLoullI ^ I ^ 

|j| 2100 ^LxJI ^1 2050 ^Lsdl 

oLtjlS jjj ^XLxJI j|jAL-ul 

.1 juoil jlJ x^Tuji j^lll jU-Lt,l (j* SjXi£ 


%20 (^J^3jj>uJI JjlL^JI ^h* \ 
.(JOjVI ^isu-u 

j-lLxJI » 4<^*i ^Jl vij-Lt jl 
JjLLu jlULb jJjusla j 

1 -5 cs- 1 * 1 <>6VI 

.(jLijiJI <> Sjlj jIjMI 

L^j l iVU,I jbjjJI O^axo At 
£&jJjju (£±aju Jl .\iLaJI jli 
ci^Udl ^Jl ^JUI jbJU 

^l%20 j^s Jjbu 5jLjj 

^1 dli %40 

<Lij 4.ixitKJI jjL-cd.1 j-s 
.2100 ^LxJI Jjl^kj 

(J$z »JI uiMxJI ^ jLi-Jkl cLUolj 

jIoSljlJ djIj^iJI SjOS 

JJLCUSI ^_llj Jlo 25 Jjlxj 

<L^,j J -Lu_u i^jlJ jld £ dJ jJ 4.^klTuJ 

jl jAaJ ^^AaJI (jOjVI djlj^. 

a^.jjO.32 Jjbu Lu £ijjj 

La^uxj 4_tS L^ | 

IxUj jl j j-iS1 4_iALlo ol jjJu 

.j^jJ| II ^ \ I . . t 1 tO l I ^ 1 












































jUJU JJ. jUS L^jLaS ^ 

(^JLxJI (jjaJI cjMsJI 4 ojuuXI 
£-a (JjJf l Sir it <1 ^mjJj) <LiJjJU ^ 
l< no t <jlj .D> LiixJI CiL-uljjJI o-IUs 
tfUl i^Jacu ^1 ^UJI jUdl 
LaSj . tSJuV) laxxiljl S j-i.-.wi ^JrJu 

jUuXI jli. jla jliJI JLa. 

■ JlaLUiMJ JjU 


^>Aj/) ~ ^jIjlaII CjIjJ—- l^-> ^-SjAJ jlj-c ^ 

i^.jj ^L^Jjl J_i-*2ijJ ^.5# </o. k±s\ H^jJsjJ,l 
^jLs c I jJ . <Jj \ 1 \ a 11 djl^jJ 6 J£- ^Jl 6jljOwll 

^1 jJi^l 1 ^ S q Jj (_sLi-<_u I iij- j ulx il l ^jJ 

^JUJI JjaAI 6jIj <j1 ^1 CxSj 

<j-o i*_ ljjLJu j^JaljLO £_3 Jj 

.^j^JI jaj Lo ^Jl L^-cVjJI t_J slsJI 


J±llJ-U i€ M o-AjJI 

( 3^ *• < J -*-A. 7 jLJ £C_<_<JLO ^jl 

Lo JjlCj . L^_jl*_^J j_o jI LjlJ|j_»JJj _o 


a^Jsl <j-a] <u 2 iij_o_sj .S> ur h-o 3 £_a ^_ (Julo I 

\MU<I fJaLuj . _ic <UJ w-ajl11 iJLojJoJI 


LT^I o^LoVI ^ J^l 
> (3 aJLJ Sj—<-^ <jl jj . 4^ 

<j-g <jljJ <LAjlU {jA j \\\ (J^ A Vi i I jJljUij isJlS jlLo 
jJ^-OAJ 2_liJI ^jA <AjlU ^jlL^Js di-2*. 

jL^_JLAl^fl JjlOJJ . IjjLO 80 J 40 (J-U 


iiLsJI)) 6J_A <\ _ ill^ I_^ 

J-oj ^jl ^liaax<n 4“*^ < nil 

CjIJ^. 1 J 1 ^>aC 

t5^*J -Sj^ ■—aj-^=J1 ^ 

<( j^ijVI ^yJI (_^J^- uj 6jJjS S_^—ci. 


The Mother Lode in Siberia (*) 


i^jj < ;;c, jaJlsJI di_Uu-ij 

ii 

<Jj ^ (^4.11 -a_<jlX 1 . N < ^ 11 

I-fj ^1 dlJjj .6J-_^d£- 

-xluj <1— 

jJfe Lo-o j \ ^ ^ ^>^1 (jJ_^ CjIjLsjljVI ^1 

ijJLJI jlj_IL-y^n ^jj_b <1_ j I 

dil^Ls_ul J)l _i-oJI JjlLcJI 

^JLJLi L AA j \ \ < \ ^ 2100 j*.Lc ^jIjUlII 

. is-OJL^C iij_ LjUUlII ^ <jls_jjlLlI I _A^xll (Tj-O 

<L_^l A^ll ^JXll J)LsJ s J 

CA^UJI Jji_cu^j ^j-ll isLi-il 

Ia^jJ ^| i(£±AJ caJI J—jl^ll (j\ jjj C^~ 

_S _t-oJI -U_<_ujlil 

<l Jju^jJ| .v> Ui <<^ <jLaL-2al ijjjJju-u 0.32 

• [l> u ^-‘4->^ o-°] 

4 ^^ ^_Lu JL^ 6ji_ijJl 6J_& jJ.il J_J 




.dlJj^, 


Jo m - <-ALA ^ U^jlj i lilo 1 j CjIaILj ^_a 

jl_ JujljIj <£.|jjJL jlj_i-2aVIj j^Ol 

dUj_ <_uj jJj .^IlsJI ia^LJI 

ijjj^LlI dlt Jjlo — ^j\"\ \a\ \ jjL-OuLI 
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P [ 

jy*:\X\ OlxlMJI 



jxxJI jjIaJI ^ 4j_lXI CaldLuJIj CjLiI^jl^JI LaLLa ,.u\ Wi <Sj jLJI ^JLxJill >_\K4JI 4 j_u ^ 
oj jd (J j ^ H kdMJdl S jljc* 4c*jj £libjl £-3 (jSJj .4/1 v.\^Jl 4_a ijUI 4Jli 3j 4d*b Ci%3 ^aUl 

.(jLUJ jlX ^Mbl djlfc Ijjlj (^dJI OS^JI ^d> I .4_>ijUl 


^ yUl-^JI CJjyU O 
h <(pij * < A^ ;t i 

o3-LSu-I'ui <bjjJI 

pUb I'a rt’i jj-oj 
. Idj_a JSi I n I 


JdJjjJ dj-JI ^ajjj © 
pUI c_a-aj-aj .Cal j ' ' 

SjUI Cabjybi,! cKiuj 
Lb I jJta V <bjj-d*_ll 
.jLbi.1 jLc 2 


Cal j 'll o-aOJ © 
Liat jbjijVI ^ 

£ jC)J j_aJ_=dl 

a a .A-v U I 4_a jUI 
.^.a^usjdl SjLXb ^ii.^1 
a_aJjj| ojA y*bj 
LAjI JK"all 
Calclbi j_ajjdl 

^Jl ^1 jLUl 

■ **« < \ ^ /j j i -V t 1 1 < rUi .. 

c-S^batJI ^ 


<jljl3l1| <_JjjL 1I <j-ca 6d-o£.| IjLc ^_3 ^dLJI 

< a aJjJI CjIjJJ ^ 11 Lald_> jya 4 \J , 11 Id 11 La 

j^caj Q->d-^Jl ^JjlL^JI j 11 ^j-c 
. l$_3 ^ditll edlL ^1 

BURSTING BUBBLES (*) 

(J*^ «lu J i^JLcLCoJI l. xta-flJl CjLiLu ^lc. J^-Uaj <_a_«_ujj <laAl (\) 

. I J_a^i» I ' ''' LolLb 

dj^.^1 oL^Jjp <^*a11 CjLaLL jj—tlu <b—i_uj j <]aAl (X) 

. I 3 ^ U 1 \ s'^K , ,.|j lain< jJ Lo.i.t.J I 

- UJj "\, us 1 all 4 -lA-'^. (j-a iAai 11 jljlLa ( _ 5 -a£- 4 J—(f) 

50 ^j-q «ba JjJLa. 11 <_iu_uj (cuJl-^JI j <^i» 11) 

U^l) -%90 J! 


ijLiJI ^ILJlII _Ck. 

jX-doJj e_i_L-0.ll J-ilo-11 ^_o^Ul Jj_euVl ^c-La-euJl 

(j-oj <11^111 4 \j) 11 SjLoll <jA3l!1 4 

0> 

^.ILjlIIj j__JJLjL» (jl L-Ouil a_J S_t-£sJI 

^-3J) A^ill ^11 dJLO.j !6j : \* \11 \\\ 11 

(J>Xdy\\ j lS*\X I) ^ cad euVljOj olil j 

. j ejdJIj Pleistocene CLuatJI 

<dklll 6d-A j)l-S <<e_2j_ajij> <ji _eollLj 

uuai ^ dild -eJ-AdJI jyi ^ *y 1 ^ ilj^LOJ 






4 qq! \1 1 


M J^oJI jac^.Lo^.j e_ 


<\ _ \n\ \ ^.1_ojLaVL I_c.j_ad-o —1989 

4_CJ_O^-0 <L_iJ-OJj> did — ^j^j^fl ^_a J)^ll 

4La11 1 j)j) < V» U jjjdJl (_aid_ujJl ^LoLlII (J _ca 

ddlaJI d <-^>j-l 4 aQj <7.11 <jJLo ulll 

m lSdUUIj tundra ( ^ljd— lUI (jx* j cJI 

jl^^l ( j^Lk .^LsJI jld-a ^-1^- taiga 

Ijd_L_uJ j (bj \k ejjl^d ^d ^LojlLlaJ 1 4_u_u jj\\ 

<JL^ (J(jd ^d-caj a oil d d 11 j^_ca LLu^lA 

^^LLL jdJkJ (^d-!l (_gjlr*-c ^jjjLlLI dild J 

cj! jjjdLJl j cjLLdJI ^.IdoJu-uLj .^IjulII jlc 

4ju*vU -call <_i^jJl CjI -il^L-eol 1 jJd^.I 

(^jIjoJI (j o ^JLJkJ ill _<_adJ < ijjUL 


^j-lc jX^_Jjl_Ckl CuA^J ddJ J . 6d->d_call MjlXjljlLJI 

(j-o (^d-caj_cull d d^k 11 

.^JlsJI ^Jl <Ju-al!L <1 j-o_A|j 

~ <d>oJ> I jU- u-dJj 

jsJ 4dLjl_ca ^d Ljufc ^-jL-vj 1 — 6dJU jj_ca 
<JaljULdj_call CdiLdlxil JjLd ^j_ca I J_ad j^ca 

ldo.lj (jxuJ (^d-<3j_cull ddlaJI d| S-La_Sd 

<—2ejd ia-eujlo j) J) J\S (j-oj I 1 (j\ • <-1^ 

^£jJlL _call jd_i-oJI Ce-yl 4 _j jl_call L^ljl^y 

1^11 ^-1^ ^ Jd^l -llllo jjboUJ 

IdJ-ca ^-Ldl (jl^l J_<-u ^d-caj_<_u d d^k 

^-euLijJI f-j -^Jl Id-A .V 

^d-Ca^)-(-uJI d doJI jyca I jjja_o_o l_CLij-LU _<_u 

4j\c <jjl j &j ^yedoma r L-djd-JI ^dJ 

^d ^Lu-uleul djdcJL 

<Loiy-t-aJI dllj^fl _Jluj .j^Hjall 5-t-od 

O Lt_ad-*-l I ^ l^lxa 80 10 - jJlJI 

Ll ^4_a^lJI a _ry-^. %90 ^_Icy jJLx-^^fl 
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^jaj-JuJI 4*aJJ LJI 

CjLcIaS A7) ^L*JI Jl^ia O* n t ^jIjljlLI 

I ^aJ ^ ^ V\ Ij < OI J \ ^ \ H (J^LaCl (J-S 


^J-OJ . jaJL*JI ^_II <Li_call Li piJ.JL^jJI <JLClA I 


-Laj— jl^JI c-^cl a 0^1 ^ I lA 

^ <2009/8 ^—<iJI ^ 

qIjjl-vj k 11 <L*_cuLLll 

CjIjjJlIII ^jjjLlLI dl!JJ <^LcujVI 6d_iJ_cu 

.^j12jlLI ^)Lc Cil2l*_ij|J ^Oaj_caJI JJlL^JI 
aIj(JJiSjJI ilLcujJ £\jjju JLO^ IJj 

^ULlJI ^ <o-%JI dUj .2000 ^L_*JI 

oljll 0-112 J_Aj i^tjLlil (£JJuuJlA <j| 


^ 1^ 6-a c£jL>^ ^Li^fl 

Olj <*lil jLLjj (jJJj^JI Jj _cu^l ^312 J-3LJ 

<Jd*_oj oLul^n jlj_Lo 

650 000 Jl ol^_cuJI J^Ll _ ujlo jjlc 

j-i^)J ^jl j-i_LOJ (Jl^fdJI Cul^j . < \ aAUI 

<A*I_x_uJI qLlA^JI J^Lk j_:aJI ^A <jl_ julLI 

CiljjJuJL dl_Ij -Lajjjlj %50 j _^jlj oij-ijl 


Blown Away by Bubbles (*) 


ojo^JI ^j-^lLJI ^ I I <i_3 ^ ^ i \c- 

Lu^Ai JjIjlj <^.1_coo ^ 1c. LojJjJI O K i.tn 

‘ —‘- u cfS aid 0 1 - 8 

CibUVt 03j . <jJLojuuJI I ^A < 1 iI q cjjjl^. 

<jl J iA L^ll^o ^A <j j) II 6jl LI 

Cx$y^~^ dll j-i j f I^SjlSAj (j-o O Li j^SjlL I 

(JjLC JjlaJI JJL3 i 2J (jl ^lwl»-ll (J-O J-jl_A 

. ^JlAo 6 J-O-^Jvl (^jLi dljj 

Lsj^fl ^*1 _ lil L-iljjla Odcl _LJJ Ij _ 

.olj\^0| _ULA LcJjjJI JJlL^. <_il jl ^-1^- 

^_o c_sl^iJI die CjI_jLlIII J1 ^ j 

jUJLj t^JijJLJ <JlLx£- j < J <_J^lll 

cjI j-i.^jJI ^_Uiuj .thermokarst (^jlj-diJI 

< Lj XXU-U ^J-O %30 (J-<-^ 5^.1_<_<JLC 

3^b ^Ljlll jlj-ii—culj 

6jJU^ <jljLc L^Ja-i-ul _till g.fljn ^j| 

.^jLjulLI 


^oUlii J5u_u CulLu 

Jl^.V ^j-2ll*JI (jj-sJI oil a<mII 


- CjIjJl^jJI JSLdoj A 
<bl jL> «^IjJI ^1^-11 ^3 

lAiLu S.tA-diJsl 4_»jUI 

> 4ht<y LS J) 4iJjXI 
.L> 11 la II CjLujIjjJI o-l Lb j (j^u/ 
(ja CiLlit jl jAU <j^-uj j Li 

-U-LaJI j^ SjAUaJI ^Ij^-VI 
bJli. (^jJIj ( (&jjLjj 4 j^j) aidAUI 
g-Lbi. udi jLLaVl OljdlxJ dLo La 
■ SAA-dUl j-ii- 4^jUI j^ (3^J 
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. jia_<-uJI i_I (JV2x 4 jlXAaLJI 4juLllLI 

4jlcoaa SdLjJL 4 ajLL> V U-tas ^AJtaJI dJl d 

c Lu^Ha d_ jla jj1 ^_ill I_u^da % 1 60 

700 jA j-^jlJI £-dJjl dl (^xjllC. jala-ll jj(jdJI 

JJ^U <Jl£.Lju-oJI Sj^JlII JjlS jjjJA 
. Cj Ida Ladle. (jJaJa 1^00 

<£. [\ xs~i\ | j <£. I jjJ I I LaV> I * LaLJ I dJj J IJ 

^£ja^VI <_ij_tluJI CilLl *<V\llj CiLldlll jjdj 

^LajjVI Ij _$_> ^j_i-o^_s <_ Uojj-c dd_3l^ 

^dll ^LulII > 3 <jl_J5 dild £-aj <2d->daxJl 

^ILj ^.Lc Jd La^Ia —cJI t a^L*_ll JaLda 

dl da^J j^-i j 21 _I .4 \x \ aL jdlx^> a _a 

. dxj jdL-^il dit dda^. 

^LsJI 2001 ^L*JI j\A La SjLJI _sj 

U^LjA u* C£-i 2004 

' l <i^ * JUUA ^_S jA^Axj ^ <L_3jXUj> (J>OJl 1I j 

<LlLJI <uLJJ <uiijjjJI dd^LLJI (jZi±x \Ij 

1 V\L^ a \ cujJI 4_ile. ^_a 4 \V\ a ^_aj . dJI_id 

^JLJ dd > *.A a I SjjJu-iaJI frlj 3 a^)II 4ju_II 

4_oaI_C 4, \\ \"\ _<_u^L d_iLua-o £_ju-^I VI j_L 

^ a^I ddlj_\ll _le. I.fl.a aAj _jLiLu 

frillyL d-iL-ouLI ^Jdi ddi^ .^jLljlLI ddL-lll 
cJj:;—«^l jl Sj^dl j jl iaU. j>a 

(J^-cuV d->l a^) 1I daI dda^j < 1 ^ lie 

<J_>dls 4 _uJjj ^aJI L^_aLl£ dd^wl ^-o^lll jLlJI 

jaa^JI JallJl ^_1 4_ildaJI ^\V\lj .j_ ^jJI 

■6^1 6-° 


[J^IluXI ^ jLludJ SdJd^ 

( * ) ( ^-ACr1 4-lSuJld :Cjljd-^JI 


4Jjldj CjLloS dL-l^i .jld-dl jL_fc (ja ^JLxJI (JiiJ j_lx jJI jju^rdl jJs (JJa j-xuJI j_lLsJI j<t,..\l 
jJj .ollxLxJsl d-VXJJ jHa^I dll—I olJ jAjVI dvXJ 4 jJ-lLx ^ 4_UJjUJI 

Lujdii l^lli ciMxJI jlidl Cudlhlj La <&j i^b_» dlA ((jL~\ d,) diljJ— lA» di—>13 

jd 13d jl j^xdl £ld diLu^j-uj jA Ja^jJI .£ 11 X 1 L1^L4a Ij->-du j4Vu<i -uSQJL 

dij^a. ^ j^Sd Lo _>j - dil—b_LxXI 5 jl4 a^jjJ £j ij_uJI £liljVI j£ ^xLdl j—idaUl - dial3—JL> 

.4duj jj->la 55 

^AxaiiusJI dvdi £Aa jLUU fjA jla jj->J-> 1000 j—a jlSl jl (j-uJjJI aLalUJI ^^a-JU 
(jl-Atl ^1 4_>l^UI ^ jJ_ax13j jlsl—dJI jA j-aaJI j_aa j-aaI 3jj_ai-a j-lji - 4 aj-ua_uJI 
L^1L> Lull jls jj->-L> 50 Jl idxul j^SLuxd - jls j^d-> 100 jA %10 daxall JauaJLl 
jl JaIaJLI jA JA-Jj .((JXJjJjJ/ JUU/ J^l) (JSAj^jA\ j-lLaJI jL>^3 9 -1 jax jA j-Lh\'i jl j5du 
jaSl^l )jaja JwwjJ j<J 3 .o>ijiJI Jail—ud>l ^ diUxLxXI ^LacI IjIj-^ 4_a jj Lijl 

JLld Jusl^lXI Jl JJaauAuj ^jldJI ci jjsJI o4-Laa-aJI aUXI ^ jLUU jLfc jA 4a»dl ja 
jL>j3a ailauXI 4_> j)< An 11 £jlXI (VLaIaI jl^VI) jl dil jj—x^JI ^_d jj <^tl jld 131 l—x>i 

.iJaxuUI jLaaJI jbui ^ ^jajaoJI jaIaJI 

jAd (1(3,14 ,,,t til (j^ljVI ^ 14 uC £aLasVI Jl-a diljJLAuJI £ld jL>j3 jIaI jJ 4—uuLJI ^Is .j 
pUI J^At JM—d ^^ieVI jaxl jljj-diil 3Ld diljJ-a^JI diL>_ujja ^1 J-uaa jl J_aaaxXI 
j-t-s.jll SjaaII cjLiVjJI <—cuj-uJa jA jU,lx ^a ^ItjAAxA jjLxlaj .(^jjxJI ^^-Jl 4—3 aj 

■ JLaI^VI 13d ^ \ \~4"J <jlAld^a .J>j <Ja j j .K> Lad 
jLt j^sM , ,.t i M ( 1 ^ jaILUI 13d ja-SlC. j<Laa.4 Jjaa^d JIalLau diljJ->^JI jl di—aa j 

IdUaJI diL>AS ^JlxJI diljJA^JI jlaaXI ^aaa-ujj jl cM jl—~id,| 

JaidJI jSJj .4 aa1aa ^J—^4lJI j K4UI j ^.x nKlI jUdl ^ laj—A.jXI dil jA j—a j_aSl 
Laa (4_lajJ^aaJI diLLJaJI ^ jalaUI jaj—Jj 4lV (^jLuru.41 J4 ,< i'i \ ^1 j Vi—(dMJ Jald 4 aa laaa. 
. JaajaU jVjJ 100 -K-43JI j,x„,< (i jl^ ^ia. I j-x j^,4KA ^aMVi—ui^lj cJl„„<lSdid^l J-auxi 

.diljJA^JI L^ai j^jll 4—1U4 (j^blaA ^4 4 ajLau. 4I ^aSi CiIjJa^JI ^IjV1_ujI JjSa j_aj 

ajdjJI jA L^llajl J (jJvLV ^lhTi 4 —ujjlaJI L> j juaxllj jlaLJI J1 a J jj di-alS l_d j 

jSjjjS .di IdaLaJI a3-d ja jlaaXI ,,.vf 4. udl 4 jalu—<- oa 1—^1 Li < jjj_ix^l 

(£jj-aaJI 4 -ajI jja British Petroleum 4—aaLba^aJI Jj^-laJI 4^j-<Jjj ConocoPhillips jA-aalai 
.4 a5L>jaVI 3,.\VU,I diL>VjJI ^ diljJA^JI £ljl1 4 a jlaAdliVI 

jSda ^ 3^a_iS diLxaS dilaull 4uiLS 4Ja1 di-xjiil jli .Jaa. ja3^o jaI diljAa^JI jajadi jl 
jlidl JalidJI jl_i (3ji'j—UIA jadi jdl diljJA^JI j_Jal_la ja jLldl ja 4_u^i 1 (j >4 ^-SaxIII 
jlx ja ja-aS dilatall a LS ^ J—dj Ja ja ^ j .^ladl jl jxA^I jA v 4 >4 VJI ^_Lc At. La a u a 

4aaL 3XI dilj-duJI 4Jal_ i.uaa ^aLia-uj j jIaUI ^IjaI-uj^I j5J (jVI jiA diljAafJI ja jLliXI 
juaai JLa. ^a j ^5La-Aa4 ^Xadl jl jxA.^1 jaa 4 ^axj jaj .^j^aLA.VI 4 ^ajJI j^ 4 ala.L3JI 

.j-ljVI ^ diljAa^JI aid llSji jJ 

▼ (JMjjlII 

ja 3 jJLiS CjIaaS 3lai jlKi jl CiljJa^-Ma aS^ilj jlll jlidl j aala- 1 ) ja 3 jaaSJI j 4JaaiUI CilidaU jSdu 



dj auVI dal^JI 6jj 

j—Aljj culS < jJjl 

lLaj-^. ^AAj I I4II (ilUL-VA ^cJauAjJI 

jl d^LclliJI ^V_Lai jdl_ iaSla 


HYDRATES: DEEPER TROUBLE j) 
U.S. Geological Survey scientists (>) 


jya ^jA j- Luas ‘ 1 j^A-o ^L_ laJI ^aXa 

dj_cu^fl daLJI Ladle. 10 ^_ 


^J~C\ m-\ (JJJ dU^J UVik dlilL 

4aLjaaS Cijd-tAS £_aVJI ^c-LaaJI ^j-1c dda- Lula 

jJ Lo^ jLall .(( ! si)) <—1 ^3M 

^ ^L>-coll jLlI dda^ ^-111 

Cite.j-oa^-A dJLd Caal^ dl .JjlUI 

A , A w 11 dill_e.Id411 j_o 4 jlaV 


LulaJI jJA jajJI jaJaJI ^aLasY jaa L-ojUI jx. (/) :JJj LjjJaJ jlliajd Ia jaj dLdj .CiSjl j Jlidl 
Ljlill ^dUt^ill ad { 2 ) .jt^l jxi jlKii jL» jl ndl ^aa Iaa CiL 4 aK 1 I JjjlIa^ jlAt^l j iiii jl 
ialjJA^JI ujjj jd Jaj jdjjl jJA jajJI jjlIaJI plbi. AaI jl jl C)LLuaJ,I oIaa 3jIja. iajj ^lijjl jj j ji 

. jcYl jaj jlKii jU jl nnll ^AA Iaa (Lu-lIaJI 
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L^Lu_u 4_iijJI ^xlj ^l<r>i SjaJI ▲ 


(UlujI^ 443^lL0lJ 

-CuJ-oJI ^JIlL^JI J<r>» 11 4.<LlJ.^.l lj jJU 


JjjJi. Jlo Clld^p. 

4i_o_=JI djjfi Yakutian j^LJjj^UJI 
JSu-uj 4 \ ii n» 1) ^j|j_J| J \*\i in djlx-V 
^i£, 4iai LaJJ ^lt j£.Lxlj Louo t Jjdaii 
I iS AA J' “ ll 4 -lLoJI 


ui 43 000 


Cji LT^i (j-a —XJ ^ < 

. did Jy\^4 ^A LojJjJI 

2009 ^1_*JI 2002 _*_!) j_Jloj 

60 ^_S ^jIjulU _<_ajJ CjLaj _cxjlo ClUj^al 

^.s <allLLo ja.1_a_alj _^1 2)_° _*-a_> 

jA c- Lo_kJ I <JL2 jjL) jiJ LoJ . 1*^ x <t*2 \ J LjJLJLJU_U 

^Lakiil ^Jl£- ^j\ _JlJlLI CjLsuljI ^_3 Sjl_ijJI 2)1 

<a.Lx.u.o jkjjl £-g uj-cuLjlL 2>^ 

2)1^ ddJ . 1 tn§\ A _skill Sj _ i^jj) 

.^jlx<m 2)^ (_£I %45 _> 

2^nk3 dcj 

_kill ^ a olj ^ k extrapolate 

14 L^i lA^I (SJl^ j '—“A (^JL®—^11 
Jlkj 2)—° (jj^ <jk Cx^ 35 ^—11 

Cj^k>-x_u 2h° 3^2 jJ I Cj^klJ .<J- call ^ 

2>o j ^-jk.^-11 J_ilaJI 2h® 6J^a.Lll CjI_AjjlII 

cjIjjl^jJI ^alt-kl. 1 2x3-3^^ jc_jjGJI 
_ujlLLI 2)1 ^xAaJI ^-3 CiA’v 

LlLI jJLJLJ 6 jfiJ d.) x < t I ^jLjJk 

Lu-<\ . xx. 11000 ^Jl 10 000 J^^liil 

^211 L^-cVjJ 1 c-xkaJI 2)kjLc 2)-° %87 

LJ Jjj .^JjLkJI jx^a 11 ^l^pl ^_k d£-l_x_u 

2)kjj 2)k <ju_uLlo cJljijk Cl-nj <jI 12a 

2)1 2)^* j (j^lklj JJLkJI 

CITIZEN SCIENCE: METHANE IN LAKES NEAR YOU (*) 
Pan-Arctic Lake-Ice Methane monitoring Network p) 
www.alaska.edu/uaf/cem/ine/walter/ongoing _ projects.xml 


• J2-<-uVI ^ 

(_gj _0_>J (_)0_lj| 1 M-> C)_IxLs 

Cv 1 a- lxjI .^_k^fl <jlo Ci2ik_iLs 

jllLoI 4 xma^ uj 1 (Ja3xT<Lfl ejllj 

c^l 

^ \ H \ ^j__klk. e- ill Jil l 1 3_1 J <L_kk 

J_»Lx-xauc £. _<-2a^J 6 J-a^jlII ^J . 

f-k 2x3^ 6-°J -^J—^2ll j-ikslj-o 3ji 
<jLk.L_u 2h° ' Ca—<-<jJ 

jjLdl ^111 ^ a c.\ka (_xj j cj k. La_aJ 1 jj-x^aj 

<jtk.l_2)kjll (J-AjJ 2)^ • ^_o^jlII 

4jlo^ j J_<-<a3 2)1 Cj I ^^al^a.1 

jcjIjlII ujljk xA^U 2)_ L) _° 

J 4^11 xVm £_jloj 2)1 CjLcL 221I Jj)3t x^> 2h° 

^ck (_xj 3^-2 J-iLaJl 2h° < ^ ^j <2jk _ <_xj 

< 1 xkc. 1 jiaaj < 1 i 1 \ c k < \ —^ \ 1 1 

<L^jX J, \ Lo JjlC ^ _jua. c^jM' oL^li 

f-1 I , 7. <_2)-jk-x_u 50 — ^J1 ^-l^^Jl 6^)l^)4a. 

I^jJ 25 6jl 22o Lo Cik^jJl . ^ Ik 11 

2h° 6^' 2h° (ok^JlS 8) 

a jL^-> Lo-O j \\*\ \ A^l <5^^)2 jlO >_)J.X i jo 

^Iji. kjlj^a. o J J-C Ij .6jl_C ^LolsJI 

j_jJjlJ1 ^jl£. CL) 121 a \\*21 O-La. x xjj <Llk.l_<-tJl 

2ljJ_2^_) ^^*21 ^j \xk 11 2)^ • ^-)lj_Jua^-dl 2h° 

Jj-LaJl 3^ Lj aua. CjIj 41 u_alj a. 

jLtJjk - <-C^)_X_<JL_» ^LijjJI jkJ ^J>o^-<_<jJI 

( j-k» ^2JIj — 3 !_*-1-1 ^_*iiil 2 x3^3^^ 


jllill 4 _lo£ Sdj->-^-) j^a o j^l 1L> (jjlixj JA 

(j) (jtULl ^x^tt S'L^-lo <Z\x in ^_UI 

jiajJI jAiu 4 _»^xAjJI ojUI L^ai JlaJlj o jJloj 
J<< fvr; ^U| J|j_J| j| . LfrTqJVU, jAjaJI laa 
xLLii. dj-J JJJxxJI pLuj JjlLi 

^(j.4 nl jl >*1^^ 1 v_Ld 4iI jaXJ .4_tijfx-Aadl j| jXLs 
^ 4 _l3lLoJI dlaLi jLULl oldLx-dl Jj-Oj 

CjLs-ajI J_i_£SjJ 4 ' 'Uq'I 4^lAJI j-o OjLlj- 1 

^ryaixoJJ ^ ^JjlL^JI .:~'1 j 'l l 4^_o 

4. \lLil,l ^oljJMa qa I^jL-uj jl IxAul 
.4j_ai_x jXI 
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.4-od Jl dx$^>^l 

^ lc Addl_ lujloJJJ 

d^ < jGsl coil ^ <j)j_GlJ^I 


d)jbGJL <^_L> j,j _La_i <^^)IjjJI ^dlll 

1_1*-G J-OJLJ a)J l dXJ Lo <_sjLLa £-0 

. ^_<_uLa- djd^dj-oj <<^L_u_i^ .M> ^_A 

JlLol_<_u AdeA*J AjJUaJ j^fl 4^.d-ol!) 

4 \ \ J I ^ \ '•V i 1 1 J) 4 \ A 1 \ \ L \ 

^j-Jd>°4 _Lol^ 4_aJall 4_ 

61 ill <1 J^ Jl dd jd :aGlo 

diU culo ^_3 dilj JuJIJ 4 -JlJti Jl 


Jj< Jl j^-ollinj ..J-J.I 
Jj_aGJ AdJd^. djLLli drained basins 
.wetlands Salsj Ijl ^1 JeVl (^ie 

Lodlc ^jIjulLI ^Gol ^ AdA d)l £-4J 

£^-0^0 d)jd <L_^JU-oJI ^_3 ^'^JjiJI l_JJ jj 

Jjai L° Lite (^ 5 ^_Jl cjI^LsuljVI 

/j£- j£ju &j ^jlII dill dh° 
di-il^ Id! bo J^C) 3 1 j ‘ \9 t ^*s 11 ^J_0 

JJ-3ji _<_u 4-lolJI CjLlLoJlJI Ad-A JJo 

^1 ^ i i*^ ^)ld_Vo-i ^jIIjlII _Lai ^j-o 


ilaJI 


_3 ..UlA.3 4_111 


jLl J ^G U<l <Vjl -(^d-Oj_ Jl dJJl 

dll jJ 1 _ O J) Will 4 ^d-JI 

( I_3j c (jlo Li x_ujd ^LLloj l^UjlloL> 

^j-o Cj \\ iC. dh° djLl n i 4 j jlilL ^xj ^_oJ 
* g a 4ju_u 15 000 I joLi _ oj^j 

jGlljLi 4jjl_£lL < UxiVlJ Lj \ \ \ A i« ^_3 

4ju_u 210 000 jlo ^j^.1 4 _JLlo aI^ J-o 

-U-jj 4 jljL^_jJI 6^LaJI _<-oj . di-i-GuO 

^Jj-OjJLi ^jljjJI ^dlll AjJl^ <Jd-OJ 
isOJljXI £dj_AjJL <_3Jj all ^.^aAII 

CjI^Lu —^aj ^ill (r) LS —IjlA j-S^t 

J-Aj — ^JJ2iJI 4^J-^.J dilLuL^ll 

^_3 ^J^aJu_aJ ^liJI <ui i ij-11 ^ J Loll I J^.1 

La jjiI ^lll a _ij-QVi II j a^jJI j_sjlV 

J-oG Lo^ 4 ^ \l\l| * <«j. IPCC 4 W 111 

J-ol<JL ^ J-OJLi d)l j j*<< Gj U^oll 
<4lljJLiGj ^J-oj_c<jJI JjlLJI d)Lijj J-o 
oLsljljI (Jd*-o uj. 


tf-^Cr 


f UUI 

2-0 CA^JJ- 

[u M 6—°] G> 


j1j_i 2008 






^Jlj 4 _*_oL^. dh°] ^ •L>J 


6 -°] - M> j '- 2> 1 

l_jiKjl ^ i oldj'_ u - > 

iZ* LlJ^VLI I d/_c i i I dUjj <^>0-^ L$ 

j__j|jjJ ^JjVI 4^jjJI d>_° 

A^Ul^JI dGl^ .4-iJ^laJI ^1 4_i_ ljjSjlJI 

^LLqj -LojI^-^. did_cl ^_A _ou^fl 

^^jl^^JI ^ _Vdl di 1^)-i-^—> K 3 i\ is~\~\ 

i3k>'-4 

<>“ L > ^“'~'~' Cj-i l _ylJlj < l£— lJ^\j 
.2010 ^LsJI (J^l^l (dLi ^ ill Adj-CJJLO 


O^i 


jJI 


I d-A -La-i^)-» 


^1^ U ^C_ 0 _OJLJ Lo-O 


jlj) i A <I c G5s ^)diGJ < JjLdJu_ail d)LL ill 

_JI d-il I J_ OJlI I d)J_ 3 _ JlLJLj 

I dj il LJ I 4_iCjl (J\ t <»^*i j _ JUUl±JUJ 

joUl ^ -Gil A d-A jodJj 


a^jIL ^ I d Jl a 1 1 Lj Vi Gjjjj 2010 

Jjlo 1000 (Jjla ^ 1c djl J ^ ill — 4-GLoj_> 

J^.LJIj 4-ijJULi_call jl^l^fl d>° Llj^3j 


Fine-tuning the Models (*) 
the Intergovernmental Panel on Climate Change (^) 
the last glacial maximum (r) 
Hadley Center Coupled Model (r) 


dy\_i — 4 \x\\x II dJLi-Ou-odGLlI d>° ddC 
dj Li Ls_gV 1^ 4^. ji^j>y I dj I_<-u LJ I 

d) _ c ^jL* _ (f* \ _ id)JLSjJuJI^ 

d i 1 ^ 11 4_i^J ^^jlJI I d-t-s2>jJ1^ < d_*_i 

dj I^jl^—lI I - < • <* l^ji^ 4_i_j I JI ^ d-o^-t-uJ I 

^Jl VsL-^J <diU ^ _3 I ^ 3 

. d>° 4-C^l^-o CjI -(-uljd 

Sd^d-Ad 4_tL^ J_A e_4d_^Jl d)^ 

djLl*_J2 quantitative model 3_ laS 

cj-° ^^Lij ^LAill 

S^^dJI d i Q ^^I^^JI 3 i 11 di 1^) j i 

21 000 (JJ) (Y) Sj—I 3 idibJI 

J) i\l 11 dUdj t^JLJI dJ-3^-11 ^Jl (a.\ jl u 
d> LjGlI 1 J* 3 i ^l^l_za.*J 11 ^jll jd-i 

dj) 3 a II ^_3 djl^)-i-^JI d)_° 2dXjJI 


SdLal j Sadit d Ajl d d>^ JLcjl jujlIj 

3r^i positive feedback S_adLaal 

^_lc dJ-idcJI ^doUl j_ Ls~iX II dx>>J^ 

jlj^l S f-3-^ CJ^ ^ 

LLjd t-jji_<-oj Id-Aj _Jl <_a^Lx_!I 

.d)LJI d>_° ^>^1 ^G-o^ ^^LLalj d_Lul 

c-U-call jI^jL^VI dd^-i <ld-A Llo j_i 
^.^■lll A^jll d d) ^3^.1 \ 4_ij-dJI 4 Jo aViWL 
. I A^j-o 4 \ A i i^v X 11 

^ Jl A d-A djjd-^> 4c^)-<_u (_£d -0 Lo 
^dLoj diGdl 2007 joLxll S4 \ i ii\x II 
SjlaJJI)) L^lc dJd ^lll Lillxll 2 :till 
((^LdLl jdiu Jj-a. QLa^J l dry I—a 

^ d_JVI jljji^VI d)G_i 0 ) (ipcc) 

(jGs^xJI LjkJ dx>J-cu JjLdJu_ail 

^LdijL ^dLolJI j^si diGll dl <LlLxJI 

£_o 4 j7)Jju_u 8 7 dh^ 4-^.jd 

-d^j—J*-!lj ^LJI du^' 

^-o diGdl J_ JLaJI dh° ^ _idxJI ^j-lc 

d)LJI dh° d)—L dt^n^ L 5 -A^bo^ 

cG jIj \ d>^ ^ 

LojdJI d)bj^ L^aoj—«_ u 

A d-A JdLGj . 4_od jl dxij—J J d^dxll 
ULa. dj^.^11 d)LJJ Jlloi 10 <i_io<ll 

jLaaJI isJUwd 

^LLaG < 1 —Jdj^ ^ (J-oGdl 2 "-o 

^Ji^l ^dl_ oj <1_JUI I_Jj-i-dG 

lj J Jjbd Jl-ol^l dJl (^Jlj IjjJ 

dd I 4 Ijl_ildVL 4-i_tn*\a II ^dJJI 

Jjlju-u ^ L 3 .jolUl jojIJ-ojG 

Ij-i-iS Iddc d)l G^G -cuVI ^ JUI 

LS* ^ C^jlj—Jl ^>JI GjI d )— 0 

^£-3 _dGil djlj j^w ill JinJ . JL 3 JI 

^IGa- V^Lall ^_3 ^_l \1 4jl3jj-LI ^Lallll 
^LLI J-3dl-i I_A die f IjdaG-o L_3dl_t-m 

^djjj diLsjJJI ^jJUl 3 jd^lll J.S_cul 

_ojj_o < t 3 i 3 ~N. i 11 dh° ^>^1 ^ ^-11 

jG' 
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jiiSl J-diUI II jLll^VI (jl .CuAj 6 JX3t i 

iaSlcJI jjJ I ^ Ls-uuV I 3c- 12^ 

dxLa» ^3.11 4 _o3jlJ4 4jJLo _dill 4 _jIJl1I Ja 4jl1c 

Jal^aJj del_unui ^dll j-o^l < Ifli^o 

^ _£ 1 a 3 cs^j __lc 

^jLa <dl_!j 42L-<l| .3do^3Lo 

JjlLJI ^_1c 1 1 *ti 11 ^jjujSj eJ- jljjJL ! 4_l^j 

<<lo£l jlil J3$ * 4 UII ^J^JU-OJj 

jAJI do^J ^jl J_)J_cldl JjJlU £^_o _ cuj 

.^jJi^l 4^jdJ ^do^)-<-aJI 

<23 lc ^—1c 43j—i_ol £_o di*.l j—aJ 
jjJuJI J _o jaJLsJI d2l 4 1_S^LaC Ijj_^o 

. Cd->d-^. (gjl 4^w j <2->d%- <4_ Ijlj 

^_llc ^_II 4^.1^. dJllA <dl_Ij 

4-0 I j I 4_olVio j I Jj_S (J a^.3 \ Jj _ 


4_l3^Jj^JI 


1 ^ «JJ—<dl 


Al 


JJ& I ^-*lj CjL»_JljI V Ik ^1 .^JJLJlII ld$J 
13 3_u-~s.jJI < L>jlsJI jjfc ( j ( j 


Ji a u I 1^ 4 X 6^ I kJ iirfOi \ 4_>j x tn 11 

^jJI j _cull JjlLJI uj-i uiUii 

43U Li 333 l33l ■ I !jl^>3-^J uxloluj 6jj 

JjjlaJJ 122 j ^2x3 ajSJI olliLs-ul cj j_il^3 jJ 

cj! j_ LUl3 

200 ^Jl 100 (Jjl_3LJ Lo 4jJLo _2uJI 


j <2100 ^LsJI ^L»JI ^2 ^jllLiil 

(jis ^jJJlLo 35 14 CjIjUljI J \ \\ S ^>^1 

jlj-4-^VI -^^-11 —«-o I_AjJ_c^3 ^3JI 

l ^ X jjl_<-Oull _a ^JsLsJI ^_1SJI 

j-a3_«_ul I jLa <^L*JI 

4312 t_al2j| 2x3 J JjlL^JI 

4^jj %40 %20 2h° > ^ * * A \_<_o 

4^jjJI I (S3 ^ n 11 jjlII LslsI^j 

<jJ jxJL»JIj .4_>j \ Kjlji °0.32 JjLs_> Loj 

1 J . Jj>»JI dl Ij j(j AjlJI 

^3 (jAJ J^JI ,^2 Jju_a^| ^3l3 

(jl la 1\ \IC. <^J-Oj_<_aJI JjlLJI ^l_>jJ 

^jajIjJI dilljl ^^:<(4_a^icJI ^ }) ^ _a-I. j3 

■ a3^>^ 

Solutions (*) 

<J"_aw jAA3u :the elephant in the room p) 


U^I) 


jm al'i 4 1 oN ~s. 4 \. 11 \ 


i"s 1 > a a 1 a I a- v 1 1 >^s \ j \ 1 ^ \Us 0 1 1 

.^lc L jJl ^Jl J^-3l3 djl j 41 ^JA CiL^jJa ^jA 

£a 4jl3| JjlII CjIiLulII ^wIcILlajlL-u 4_il_^jJI ^2j 
^jU 1 (ji JAJ ^C. j U ,. 7 i ~w . i VI 

^Li! jjiuJI Cil " . “ & ‘d.AajJ 'j)i\i 




.U. 200 




A.^1 3 \ \l-v II bjj *1_11 


olj^ J/i’n"' _ . . i“i Jjl (jJa :J . .ill 

L^.i 7j l~"l I ^- 'aj , ..II jjXaJI ^Ljj 

.2011/4 ^.dJI 


^aLJI 


W J^ 

±iL 


6^ J—I 


lo£ ^jl mil ^JLo_ulJI - CII 

Jljj-caJI ^c_ju-OlJ < CjIj_<-^3-1^ 

oLs-ul jJlL — ljj (g\ (Jjls ^AJ <J_A :^ —^_il 

13ml 4_i^^.^fl J^.1 S^jUjlLI 

^jJI c-Jj * <<3 \ ^jl JjlS l \ c Qjl143 J^2 
^jA ^jUjlLI jl-2 jLj-4Sl^. 2>^J L-^iLsJI 

4jdi-u Ll '-l 0 ^J 1 JL i X ' ^ I djlj 41 

3 del \"l& X. X i\ 11 L>jl ^3^1 (jJJjJ 

4_ij_ lIuJI dj 1 * A I A 4 dllj £AJ . I^J_*3^ 

4_)c-sj <-u3 ^ i AIJ-C 4jLi^2J I j 6jjJu-oJ I 

. 42 U 2 JJ ^liill Jo<313 dj 1 

4.U>^ <l3_^JL)> 43 jIj <u2 A. a , , \ CI 

^dcj_caJI JjlL^JI p l2_s ^-l^- 3del_cu-aJJ 4 j^J 

2)-S» 3 I 3 d)l J \3LJ I_. I da^JLC Lj \ \ 1 _<_U 

4j\au»II ecosystem <La i^HIXI 

4jJLadaJI c_j_ ujl*JI dJ^l^l l ^ 4fc ^jT> \% s ^^3lJI 

^2 CjJ ^j ^3JI dl 13 4 ji <3j3j <4 a 1 xAII 

J I d2J . 43-<-U 10 000 £yA J& I (JjlS LjJlJUU_U 
^2 ujlldJIj 4judJIj moose 

L$ j &J .((dud^JI _ lL^JI j_<-ojl 1I 4_dJd^)) 

160 4^.LljjUU 4 XA lc 4 JLCl^l a 3jLlC 
^ v.\23 3 jlcl J • l->j in^i (J 1-^-*-7 j 

Jjj^lJI c_j_ca^J <3x 3^0.4 1 Jj3j dJ-call Jj3 

4-oJ-'V-JI 2h°J 4 1 aL-u-o j jLi-<0-o ^ja ^3L_s ^dl J 
. 4 i5v a^-o 1 dj^ 1^3^ 1^3 4jLcujjjJ 1 
I-.UQ3I II 4_K| djlllJ) II 6dA dillsL^. d2J 


(^jljJ ( jA 4jl^.jJ 4-0J)j3\ O ^-lc <dJj-olll ^_o 
djl jj _<-u dlo steppe-grassland j<m < <iVl 
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lild.1 ju jot ^ II oljL-ail <La^ULa 

_> < f'VT> i ZjjjlzJ! lZiIjL^J.1 AojULg ^Jpa ■ < ^jj 

^ LejJ! (jjjj*. Lc cxSj l\!x y t j J fJUJI 

. h^gJ! ( i^jLjLLty/ * AjuL~oJ £-t-aly ‘ <> lL £ Lyj LuxtAjI ^j£. 


<li£U ,M> 


t y.,Uai KII (Ja ^ i I I J-Aj • JjlS ^yQ <^jxJj(j> 6j-> jiJ ij rV^. J-AJ 

i_Ja ^_3 <-oJ_ 2 jJu_ail <JK) i11 ol jl i^ill J ui 1 iLx-x 2 >I 4_ajLLll 

Cj ) J L..KX 1 ^ya &JJL^.jJI <£.J A ^ A11 <L>-ul jJlC x&jijll <_>LlaJ| 

^o] Ji_xiu IgOc J^ju ^jl ^."\11 antibiotics 3— 

•y 

p-ljjJI (j| .j-iiVI j^LU 5 jjJ| < ft oLolu-uLjjISJI j 

^J-C 4_ajLLLl 5J^L<_aJ| 6 J-A jJJJ 4l| (ji>b^.LJI j-ll JjL-cjJI 

1 * . w~ , i< a jjlj *ljj j_Aj <colistin ^SJI j_a MumKII 

<J^\jj> ^_o_i_u .^>2 jlKJI ^_S <juu_aJI 4 jIjJLjG Uiui) Cjljp x n jlo 
(r) j.tA.V»V-ULu -jJ jLLls J/^JI <>Tu ^y^VI 

L^jlS ^GJI ^Jl 4ji _(_aj (NDM-1 jl 

. Jjj_<_xjl 1I 6jh JjAJ (j| JjlS 
£^lll I j_& ^j-o <JU. dll _ jl& dGli I jl 4ll ^_3 <(jxJj(j> j_ is 

£-0 <dl— LtLO. > J j_A 1 Jjj x^j^.1 CjVL^. ^— la_3 

Ijj-tiu 2010/8 ^_uill . oVLJI <s2^ <2.i^ \IL> 

JjLI \LID ijuLu^l^y^/^ya^LlcHi xx<»y<1 ^>.^ ^_S j\, 1 ^-GLIj 

NDM-1 -0^-aJI Id-A (jj Ia^j I_180 

lllAljj Jjc : (J luoVI JjIaJI THE ENEMY WITHIN (*) 
.(£jjc. jl :infection (^) 
oljLAll gjjil ja.1 :carbapenems (r) 
New Delhi metallo-beta-lactamase (r) 


^j-^] T> 2008 ji.1_C c S 1 is~i (Jj>ljl 

Cy> j—^ (j—® 

a <1 \A j)x^Cj t— \\\1~) <<dl ui'\ .C> <ijLa_c 

^li . wUj_t-xjJI ^_S li_caljJjjli 

** 9- 

xV.II ^_S ^ S xtn X nil Ji-Jl J-A*-1I 2>° l/ coa^JI j ia cuIjLII 

100 j a_u 6 jjJu^I ^ s 2011/1 

^ji coll ^1 J ^2l_a_J ^jli J^jJI I j_A . - 1 — xjI J — J-o 

x—11 x^) | I j <<jl£.LoJ Cjtji <-u 6da_i <—i \ x^i |j CjIJ)\ x x« Jjlc 

^J)xAj_o (j^-i jsJ j(j Wl 6Jifc (jilJ • c LAl£lC ^jIjIj^ CjI ^.^Aa_s 

J*' bacterium 1—jJ.4.VLJI 4 o 1 q I L .<dl x xjlx^> 4JI <_uj 

• Jl>4 u* — A* 

4jui^ill ljyw^ j-j-U ^ jJl — <^jiJjj> J.A 

IjjG_ cxjlo — 4 \j II o I jLxGxoJJ 4 _o jllil Lj \ \\ \ 1 1 4_ilj^l 

SicjJjJiJI 6AA ^ lc 6^1aJ oLsJ^f 

c> ^ (SJ—^J <J^3J > 3— 

^ui MiujlUS £jj 1^21 . assays 4 —ujjLLs Sj-2Llc 

LjGijJI ^j < Klebsiella pneumoniae (0 —j fJj-l/ 4 It nuKI/J 
jIa 4jj-cjJIj pneumonia oLiLuVI ^ka * _uG ^1 

< I 1,11 xV) d.v^ x^> 4JiL-oll 6J_A VI . CjLlS -ui \ x ajlII 


i^Ljuj Lj-iTUI 6 JJb (j'tf ( L _y^j) <^^ll 

6 j-A <_ojIa1 6 J-> Jl-N. 4jjJ I jjlAi xdllj <iL(Ga| . « n\ CjLLl^JI 

. L j J1 

-uj^fl ^ ljj£. dJllA ,jl (J—^ J X <W l| I Jl£) 

^1^1 ^ UlA>°^ ^ ^ ^ - > 11 - in"unl \ ^ 

u^l\ dill_cull c-1 1 ‘ ^1*1 ^^l»U <LUJ1 J)^lC 6 J.>JL^J1 djljl-lj^l ^jXi 

Ay. i i<\^l (j- 0 bij_i£.j 


aL^Lj - 

,J^-liu ^.^JlII Lij.iiN.Jl ( ^ya <Cj_a^_o (j\_i I-lu Aojllll jLiJJSk laA4 

JujAL jJii j xgram-negatives ^1 jidl CjLuIuj ^S1 j < Lx^lG. 

(^LLa j_ic jLijl ^1 <ajLcuJ 1 cibLiiVl ^l^i j-o j_> jjJI 

4 QjLLo 1 ijll^lJI ,J 3L^Ji 4JjJ— lxjJJ 4 SJ v"v< 111 ol \\-yW 

j^UI 1 (j Jr. J^li-li <_1 JJlCcJI Cil jLcAll (j-O 4 CJ-Cl'N-Ci < O Llll i. ij GJJ 

.KPC j NDM-1 ^_cul Lijllll (j^Lajn ^Jbl ^Jr: ^Ibi ij .jjuk^fl 

xjlaJl j-lxu ^JjA_ll 4 iiLdll Ljiis.Jl ^_s a. i\ tl 11 
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Maryn McKenna 


£-4j-4 l £-ic 4jjSoj ^jhtJI J( o ^A 4 !< T< go 4 \4^. ts~> <L±l£L> 


.^IjLaJI o ^a j^s/^y /^ t ft<7 jLllo La. 7 tZ< iT*C :(Wired) 

Obj^Lixil (JjIaII j->j^.lH :<IjUJI <_o) <_j L&lZiaJ/j 
iajyfc) <_j LiSfj (freepress, 2010) J1 iajUIl (^4_ciAjJI 

^ a <nY\ a £_a ^xaLaVI Ja^lc. i^jUaAjuuJI 
.(freepress, 2004) (oLdl^JL <-^UJI oljbVwnVl 




cd a \ ( I^jlS Od^3 ^IJI Cdtall^flj OLlS-JjlIj-u-II £^j)d 

^JLslII ^L^jI ^_a ( jjjLl11 <jlcjjJI sLl^JI ^ 

J*S aT >\ Ij-lLjuloj <^j-UjLsJI _ ujVI c-Ls-ol ^_3 ^jiaAA L>j \ \\ \ 

. c_J^J^fl ol a A t3j (JjUlUJIj <C2cdl x^al 1 jA£. 

J^-Sd-ll <jjlj_^1 IJ-A ^Lojl^. 1 c_sl_I ld_A jl_j| 

dlo Idj —II <iijdVIj bugs ^a— ajI jjaJI Qu I—o —jjlilj 

C/Jj _. nn J1 iajUll Staphylococus aureus ^jljfrn _<_u L-ijdilj (^) 

Methicillin-resistant Staphylococus aureus (MRSA) 


Jdljlj (jlju-uSLj S\Q H ^-S ^ UntKll ^_S j_ ujIjI dd 

Ijj^Lou ijfi.A. xS-o <Isu-uI^j Sd^lll 4^-LJJ I 

jX^Ildd 1 Sjl_>jJ jl <julLl!I <1_ilcjl! LjlILs L_col 

Cd^L^JI (j-aJtJ ^—3 Jdljl ^A^JI Id—A ^jl <dild <j-a Ij—cu^flj 
4j iZuj—s-ijy /_%j iu i KH— j^-l juK £ja Lj C\\s 


^_a ( jiuju ^."ill <Escherichia Coli 4~ujJjJUf 

^3 Sd^-^_$-a <^)l—^Jl ^dJI cdld CjI—L> tUI 

(j-a lA^JI ^jj-^ ^.d_c 5_ul^-ol d->j-> I Id_A . \ \"\\ \ \ 
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jJI j^JI J 


£ljJ1 ju jj-fc Cal jL^AaII J-usI^jJU ^laVi-ui^) jl 

jjju Caljj <l5 1j Lui SjJj-aXI <Sj-»JjaJI 4 JMcxJI jl .Li \aa I j_»j^. Ij_»j^_j ^Lijl <L»ij_uSLJI 
qIjLAaU 4_ujLal^ Ifl It ^ Laua <KPC jA ^11 4-LaLaJI 3li-u*i t-ftf Laij-LiSJJI j_a J_il3 
JL^Jsl Ca3i-<-ui1 JLxiJI ^MxJI j-a jl .OUiijjLi jlSJLa 4iJjjJJ 4-aj)V^Jl 

V. ,,,il<ll jl ^ < j-uajJI ^ jua-a La£ < jiiSl j_Li_» La j .jjL£j_i KPC j' :aJI ^L-al 

4-ajUXI uL-maj KPC j'UaJI 4-1^,,,,* <t i JjLlij ^1 j_Jdl 4_a_aJ_<_aJI Laj^ISLJI j-a l_Jt> j_ai.^ 

.4-ajj^l JSJ Lfrbt^i La-a ^Ijj^l C^J^-VI 






Resistance Roulette (*) 


4-3>jL2l 3 ubj j £jxxu ^.Lt v.’LiSJsl ^MxJI 

<jj£jXI 4-aH*JI Calj^^S <<taj^i^JI CaljluaJLLa <Lla-La <Hjj ^ 
j-Lfc 4-a^VJU ^a-ulj^JI laJi jialSujj j)Vn ^jjIj^JI j 

Sj-iSJsl 5 jJ^slJI ji .4_aj-uaJI CaljLA&ll 4_a>^LLa Lfr-buaC CaLa-a^ 
£ijj| [juW^j Qj-Uf) ( y )jjj£Ij KPC j^aJI jaU 
JjS Uj^l) \\}^ V?b>jLSJI p-IJJ 4-A^.LgJ, <te, jj-uj 

.<La^iaj^-LI £JJjU jLiJI ciMsdl j^a£ j-a p-I^J- ll jS4ala jl 


[PC jL^JI jd 4 \ i 11 1 


ijLia 4_u ^y^i’ 4-iSjjuJi/ 


£|^j 1 ^1 j* *Yi u pUjISlU 
olj-a-aj^LJI jX-U DNA (i) LJI j-a KPC iLajLiU jua, J-^. j-i 

£ji j!a p-Lul ^ .4-»j-lISLJI 4,\l\ll 3 xoj plasmids 

<QI-ua J^lu jj^ajMjll ^-au-oa IjULdaJI J5 L<.uj «Lij-uS-JI 

^j-s^-CLaJI 4^^ L5 !fc <jaljidl 4_uIuJI La^iK Jl jl ^l 4 -lL^, j^ 

Cal jluaXL iaS ^JbLa ^aJ jSLoa Laua < JijJI j-a £jbJI I 4iuSo3 

4^1oj ^jJI 4 ^jUlXI Jruu ^auaj .4-ajjSU 4-ajliua ^a-ulj^a. ^Jl J^ajJI j-a 4-ajjLaJI 
JLuyJ^U/ <USk j i juJjyi ^1 %iu±iKJI j-a jxiHa Laoat 5j^K.\ jiiSl KPC j'UaJI 
.CjLjL ij^I j-a 4 juUJI Ca^fLaJI <—t u au ^JJI ^IjaJI 4,ajltxJI ^j-^^l ^-Cilj^JI ^Jl 


J »tiC. J^jlIu LfcjJjJ jj (jxij-cull <L(-£aLt-£Sj ^ < Aj <_l<_ujj ^jjJ ICuJjjJI (\) 

.(jxiljJI (jxij-i-u.il ^-a jbjJI j^Ua| j-aj 

Ijjfe j-1| L^4j-i La^s 4j n^k 11 Cjljj^-ll Jli^.j| IJjj^j (T) 

.SjJ.-s-a SjJJ J^Lk jia-Jj-all j-bjC jJ-ll <-JljjJI CjLc.jXiJl :«Li^.^L»J 1 6jjjJI (V 1 ) 
(jjjxdll) .jjl^Jl CjLs-axs JJ^aC CjLu-^JI j-a.'d j^-ll <uu!jj-ll 6jlil J-& (i) 
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J^l l ^ djl^l_‘d-lj 4_aLdI . I tA i 1 

4ajJ^I CjI^J- <-h ^j| jl . ^£j2x^fl £“V-C CjIjLa-^ 

£yQ 4->J) l^k II CjljLi-oJsl ^j-O Ja-LsJI £._* 4.d*l ^L^l 6JJ& ^-3 

J tA IjAj^. dA Ll2^o I jj—Ll *2j <gd^jVI ^J-O —A I 

dJj J2 . ^y_a_ll ^_L. 4 ju-Olx1xjjl 1 1^5 6jjJllil ^.l^sJI CIaLljlL-u 

2) I <Jtl--^J I ^_x_d (^J\ A A J-A I^JlJ I £H»J-i I I (J I ^ *ia 1 

^Jl 4 joU| 3^1 jil 4_Ajld J) _A J-4-ol ^J| <JJ) ^ J. ti S JJa 

.ffcVI ^L>jl 

q*i<_ aj) i^.II cjI jl 4d aII 4-ajLLLI ^jl 


Ja-aa _cu < penicillin 2/ I < null 


jU < Idx ca 


Jj) 3a I 4aj 1^.11 old 


_til£l ^ 1928 
La I jj& I jlj • L>j 2d. 111 _ILt-ss ^_ \\ 

_(-2x11 L^-Jla OJ^. ^2jl 4-bUJI CaI _jtuVI 

. ^LalA^-I JaII jjLaju-o 


CJ_^25J_0 


( 4^jL3lLI (J^a -UJ-^X Jbuiu 

uJ 4ajjl^J| ol jLdil 


^L^ldll 


<_ojLLo dL_A dud <_>j) i^k 

Jj-^j C a' *' *" 


jlII O 1 _ aLaa^ I dA- 


^jd-Aj-ll d—Ij duL-^l ^—ill JL 


^Jl J-3 


<LHJI ^\c. cjIiIhVI <_sL^. ^1 n£ j-Aj_ 


^j_o Jddl dLufc <tol a a *a a iL^dll Jala . JLaJJ 

( tg-A l Jl ~X 1 A < > I 2x3"^J^“* £• Lila V I 2)dl 4j^ <-) V I 

1 A ^k ^Jl Jj) x^i^J| ^ lW*l a < 1**1 V L^_W I _ J 

1 ^ A 3 KTa Jl\ I jv 11 i ^k 11 ^_3 <jl3^xJI 

J_A ^j^XAj-ll (w _\ A a^**A I -jl ^^2 ^ -JI 

L^_ol j2xlL»_ul a x^> a eiuA-^— a ^LcVI 

•u-°' 




.1 m! 


ol$ 


_uul L^-lLs _a-ll CIaI_aIjlaVI 

(^ A a <tl, I L^-A (^y*Ljl a^aI I ^ 6 kilx. 

^ s^ji (jc. ^^ujij 

<Jl3Ij-II Cj_ 2 kl — 6 j—Sj-ll A _aIIaJI 

^4jj-<-<jla AC- ^j_o ^^ =Lj ^-°- a • 6 J Aj a nil 

CaI a A^k II (J 3**A*A**A ^j| Jl AJLlXI <4 2 X_t-oJI 


^Jl I J ^J_C CaI a 1*1 A Ajl^ll <_Ojl_Lll 

^llj-o^fl (_1 a a < i*a ^lll CIaI a aA**aII (Jlxl Jj Ca1j3 4Ti**a 4 nil ^jlix 

(J-G J-A^^l 4 A 4 <l*A II (_T A 4 < 1**1 ^2-11 LujJjlJI <4jlajjJI 

CjLaV^JI ^-3 CaJ^Ia ^iJI 4 jJ^jJI dllL<.al 1 (jtjll CaVL^. 1/U^Lc 

[NDM-1 lA^-ll ^_t <*1**!^ a] < U iJj(J> ^LxSLJ .^.Ic JS 1 „\^lll 

** 2 

Loa L^_a ^j-olixJI 4_Jj^fl 4 _aLjlSlJI <—a a il~> ^xI^Ia llj-ol VLJlo 

. CaIacI 4 A a a c_jj)^k 4 ^aII ja£- tiliil 111 La 4_a1 4/aa L^_a I j J_ ia 

<4_Ojl_Lll Jj_2k.j ^_3 (-1 4 V 1 II ^J| J-A C_J_A_<_<J J^X^-A *2 4_A I Lo_AJ 

J 4 Vl*A *A A 4 < ( 1/u^- ^£-3 <2^2 Ja JJLA jxl 4_AJ J I c_jJlAlLJI < 3 4^1 A_(_<J 

dll L - a ll ^J-O ^jiaJI - (-uaII ^UnL ^JaLc I <j(J^ clh° 

. L^_oJ ^Jl J-O J_0 JS_L4JJ J 3**11 A I ^kl < 1 ^ l2 A K (—A 14^> ll <4 jJ^jJI 

^Ijj ^1 dl— 1a c jj1-a ^j)) :^l— aU < u djj> T*i\i j 


OlSjJJI ^Kiuu 

plusdJI Sjjls 

j^l^l ^Jc 
idjJLxV) 4 a ^Lll 

C5-l| ^ 

S±a jikAAdl 
CjLaUiaS ^-a 41a 
41a la 4 ^>a 

.^MxU 


oi 

IaIjI _i-2xo Ca-I^xj LLLLxS . I J-> J-^k 

1 4-oj11a L^n^A Jji ^1 J_> < L$J 

^J-O CaI Ajaij^l ^-3 jlj-<_U^I 2^ ' 4 < I *A^A 11 

J-LLj I ( La_aJ3j Ca-3jJ I dl J -U_oj . Li I dj-^ I 

4 l 1C. L-3 ^.-IC 2)_^ ^)-A J ^k **A II 


CAl^k 14^> ^ l 


aLVI 


ol \in.Al’d^ . dLaJI j\ 471*1*2La U J_a <4_AjJ^fl 

ca 1*a j 4 <i a~ x11 2/' An ^" 4_ojllil organisms 

^ methicillin 2^ 1 < <m n^vll 4_ o jllil ^ _ a 

2/ < <i.iLa^SLaILL! 4 -ojLaII ^_2 ca!_IaaLoaJI 

. ca 1 *aj a 4 <i**a II vancomycin 

CaI jl 4^>i I j 4^C- 4 _a 1 ^ a a J_aaaJI 2J VI 


1 ^ o° 6 > 


>^) 11 6J-A o Lx 4 


-eje 


1aL *A A^k II 


6 2n ^ I . dA ii I 1 Lc ^j-a 

Ca_<—4jLA_I — *k A A A lLjl£ll 4-AjLlil (JIaI ^lll 

4-c.j) a a dLl_A Ja (i_v 4 < > NDM-1 2 a^-!I 

dA^).^lo — Ca 1 A a ~x 11 2>° J-AulaJI L ^ A 3 idlixA 

4-C.j) a a ^_3 La^ 3l ^_(-2 aLLI J3a II J^lix 

L J_2k2 JS_ Jja ^lll La j s'\<\ a 11 2h° 4_4^L2x 

—o_ <_oa o Id- 


gram- ^i>ji 

^_cul jjaj _-jj _-jill ajjs .negative 

—“•^1 clA" o i '- t ij^j-^'a jJLt 

£ ^ ^ 

<4, ild II o 14(iC d>^ 4a a4^>I 4_aLxju_uVI ^Jl ^_^-Lx<_u J^^Vi a 
4_ajJ _<_dl Lj a2< a I La . dl J 2>° I ^ i3a**i I L^-aj) a 4/aa 2>^n3 


JjLaaa ^-3 2x3 J U—° 

1_JjIAA ^ jJI 4-AjLlil 2A^“ Cjl ^ 


^Jl -LX1A ^L^_A 4 Jllil J^ 

Acinetobacter j3£Lj i^Juuli 


-e ^lj—aJI 

_4.ula LjJI 2^ 2lS 


^JaLLLI •f k, l^>*^l ^ A A I 4 4111 Lj A A^ A 11 jd^Al 2^ 

11*2 a 11 ^_3 cLojliil dA 1 *a a ~x 2~° >*a"a 2)i ^~y^y 

2x>S^ dJj^ . (4_ t <>3 *a ^jlll {jaiA* gram-positives ^1 jidl 

^A^l 4 aJ) A^k II dA I jl_tdiL ^.I^JlII dA l A A 1_<_U ^Lddl 

^-Lc ^.**A,^k (^.ta 4^> A -° d^lsA ^**1 A*A*A L$_W ‘A -AJ)a 4^> 

A NEW PATTERN OF RESISTANCE (*) 4jl12xJI Jixlj dA IcLj I_$->dj 4ijlixl 2)1 4_A^iJI 4_ijjVI 


.((4_a L^_cxy-C 
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-- CjLuLj _ 

v u ^ 



Q 1996 <cdbCJI CdjjlC 

Q 2000 idjjajb 

2005 ijjxujLi 

Q Li^^f O XJJUS)] jtalb 


l^_L>L-£>] c^u i _ s -UI CiL>^fjll 
CULaJI 3 j lSt ) 1 ' j '"'< 'l l' 

2010 KPCqudJ 

(37 ^JSJI Ujj*) 


SjA JjY KPC aJI Jjfc j_0 Cll^j-UJ £Uj1 J_J»U 
<4_d buidl LuJjjlS ^ jjirau j-afc <n< <te> ju 
l5 —Ifc 'A—dj j_^j jl J_Ua.l ^K’i < «M 
bjdiSLdl O \ u «i belt jSJj .ojl—t<ml 
9 Sj£ ^ 4_bj1 KPC jUaJJ 4__bbd| 
■ jb <djja jju 4.11 Cat H tl'i'uuA 
I .^^J) 4—>) J-> lfc ^L-Jj J—lj 

JjdJI 4 vx^ll ^a_u|j^JI Cal&lj| 
LuujJjSj budji ^Jl iU.j_txi_i 
Lai . jUusJlj jbjdlj Ij-b£j 

JSluI jSd J-uIjj-uI ^ a-bjJI 
S ^3 tt^3^3 Lh^»! ur-^l 
•'^3j3 ] J 3 j 


j^Jj • (j3Gl!I <JUj .An 11 JaAS ^jxuJj (jllj^U <ju _coil LjJU^jlII 

^_jl_1 1 rS 1 Lj^&JI iUh_ <_uj^ .JslLs 4cl j^JLi (JaIxI 4-qjLaII 

<j^>jAJl!I jjd (J-O ‘ LjJI 2>° £-L_3 J^Lk jj-o iojliil 

.4_jlo <bLu^JL CaLuc^JI j)4" ^jJI c3jJ-U 

<_»jdl ^_lc J^jAu ^jLII 4-ajLLll (J_o-L-alll I <ujj dJ_V\.e\ \ 

4jJJ±L*JI Cj/jJSJU jjLu ^ 4 _ojLLLI dbdjAa <jl J^jluj 

< Staphylococcus aureus jm£j£jJ±u-uJI) 4—lu3jJI 

:(<ajlUJ1 _^.J A _ui£. jjj ja.ljji]| ^uLau| _Aj 

Ca li*L_caiJL fi jyJc < <i\\W \ &jjGui j iC Cta.a-ua 1 <1_il JjlII 

CjIjJSJJ ^xj_uI Cv \ * i iVn 1 diljJj _ cujuljlII L^-b Leu _ <JUla^>11 

^ - (i) MRSA 4>f / 

< Keflex juL-^di^lS cephalosporins oLujj 1 < n^JL sluuJL 

Global Threat (*) 
LOSING THE ANTIBIOTIC MIRACLE (**) 
<\ \*s n »1 ebuoji L-b t _ s -b <_£>Ld :Whack-a-Mole (>) 

1 fiKj << \\n 1 it^Li o^ <bj 1A^ i_i^ll ^Jl (j'j)^ SjlcL i_ja11I • cL-Jl 

2 >> * * ' ~ ^ 
jIaJI SjLc. 1 <_CbJI <j _tiu) ^j-Lc 1 ^jAc. olobljjLaJI I cicc i 

iajbll 6 J-i J-^JI ^_ijI j^JI ^j-lc. ^ t AiVt 6 J-) Jl~v <-»jJ I <£.1 < ts> \ _It 

. ( 4 , c\ \ J^tl 

Mutually Assured Destruction (Y) 
^jut^ s j A <a isS\\c\ j j-q jjc, (j,} ‘^j-1 0^ d>j^-o «Ll»J: «L_ul^lll r) 

-cJI ^LjLajjj ^ akJI 


^l-s J v^ il ol jLA)J SJ1 M1 A 

La jJaj Lilc 83 Jjlo <cJ luj \ 11 (J\J 4_euLLll S^slII ^jl 

iicuul jluj^l J jUI Whack-a-Mole diLlI o jus ^LJI 

JS JjHo ^j . (T) j_sJXI JjLuXI icutUI 5__aj^jJI 

<_ojl_Lo J_olc Lj iTn \11 CajjL <^. jjJI ^u-^. ^au jL-Oua 

O^Tal <4 _ojLLo J-^Lc JjILoj . jl xAll IdA ^.yyJb j_o 1 ^ jlql ^.\ 
. jVl ^ \ 4jjJ^I Cal^j-tli 

Jjlo <oLu^AJlII ^cJL-^ JjAsJI jJlC dJLa 5^jxil 6 
jcJL-esJ j-osu jjLjlII ^jl .daju L^jjIjj j^j_o ^Ij^-» 

,ljJI u ( I Jjbca. ^IjLCk. gujuj <Qa£ J 20 (JjAJu-aJ • Lj \ \\ \ 11 

4_sL-cal . jj^ I j I IJAC 4u < 3 la'll 1 CaL^u^flj 6jJjl=u ^jjJlj_<_ojl3 

— Jjlxil Jc^u—<_22l ~ ^.1 dc2a—<_ul (g\ ^jl <dJJj —1| 

4_<_ujLa^ (j_o iojllll g-j-<-7.u ^Jl (^Jjp i^jJLcJI Cal jl 

La SjLcj . selective pressure ^^-^IdLljVI JbJuJdL ^ _coJ La 

4juI j xhc mutations oljAt^u <Lca I j r\*\ \ 11 jAau jeabu 

^jjlcJI 4_UL jjI^ju ^au jl_t-ill ^>yyJs ( ^a 

<jjQJI <JLjj _(_oJI l^ulj^.1 JjlL» 5uj \^. II Cal jL-cxll <jlL^.I ^jJI 

^j-«a .5 jJLL 1I (JL^-AiLJ l ^\.o ^.3 111 ^2JI CaLucaJI jj_euj 


MRSA: Methicillin Resistant Staphylococcus Aureus (1) A > (J-^ — i - a i " Cal jL-skil 6jjJ JjLla jx^_il 
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I JL^UI jj—lalxJI J-^j U> L_dU 


o.dJj-i jl jjj j—a iUjlaJU L_>j-LisLJl 

? jUUI jLjjVI ^s-Lt o>u-ui ^1 ciUa-CiluJU 


d_ajL-o Ciklj—^j ji ptv L5 _lt Ci 1 m'njbjlSJJ 

. Jj-o jUlj 4iUaUJ 




^gW n'i L^iLJxlSl jjj iULi. (^j JjCj i-i'i Vi I 
a >o “>, ,.t I i ya Si^1UI Cil *m nt,l LtxUji Cil i3< uSx nt,I 
^iuLoj iuL^I ijLj j-tjJI jj-^JI jJLl ( jo^4J 

.<L»jj 1 Said jLiiiLi 


, ^ 

JjjJu jdaola JSu-ui j] CaLuc jaUj ^LiiaVl ^lc 

Cil V4* t,Li ^ji,l > |CLi .Oljliiil elojjlj 

CiL^jJ dJj ^ Laj ^ ^Jau-uVI J£ fllU J£ 

.o^ujCaJI jw 


Ciklj^.1 JoiuJ jl j-aIl u L <b^xCXI Ci In* II 
^ajIjjsJI j* (jAiiCJI jCj jl ^1 jOi^fl ^V UI 
.3cja1 Said 3-sjLaJU 


jL-OlLL <Ll2 JjI cG Lc d)j-^ (£\j uzs jll ^_3 I od£.)> 

^jjd (J-C LjlL^J J 2 (jtl \X S q. ^ 3~& (S3 1^-11 

Ci*A^.^I ^IjJ-ll ^jl .((Jodi <ll < 111 dJj e-u_<_aj ^jl 

jJb ^I^JlII CiIojJ _<_u L^jlj _<_aa ^jLII Ci la Ijl 22 I ^^LsJ <J 

<\lc, <111jll cj-oj daj j_a <doripenem tlitijjj 

.2007 ^Lc (r Vl jjJI j *1 jjlII Sjl jI Jda ^ 

ciLlil ^-1^- isls j—a-ojlsI d)lj 

^ Jttj -iVI NDM-1 CacJI Cl,J^1 ^1 oVL^JI 

(J-a^a jC^.1 ^jJIjlII ^JlC <£.j_i_ol> JHal 6 jJl^.VI ^ma^. 11 Cl 

jJ^LLLuljjiSJ IjI_ JL^H vl KPC (j^JI ^CJaj <^->1_<ilo lojllo 

Klebsiella (^jjt alt (uiKH) ^'ju 311 uitKH 

<jdull ^jJI lualll j-ala <l1 jj_aaj .pneumoniae carbapenemase 

MRSA Ciljjlilj CiII oxjjlaIJI ^1 (jaJ _juolill lojllil CiL u-IajlII 

^JL0j_(_u ClL l2_ujlLcu 1 I (jVl I IjJ iCllllLS_ cuJlII ^1 

. J_cuj| LT^ £ ^1 jLujulVl jal jSlslI 



j_u^C ^_4ui^ 

i_j£. Lo^jL^jI 0jLaj <d_■ ui^> j < u iJjj> J ■ "■'» 1 

^ /■ ;/r;V/ .y /, -. ,,.;V ^ a ndm.i (l5 ^J| 


Exacting Protocol (*) 
UNCOVERING A HIDDEN THREAT (**) 
.<_ojIa!I :<-ol j*ii nVI p) 
.(2010 di * "< * ^ ) <loHJI A k i^ LaJI olql I All uK <—M3-° (T) 

the Food and Drug Administration (r) 


JaA jflVI ^licJI -k! jjfcj t vancomycin llJJb al 

jls < L^_>1 ujlo ILuu f\ jk\\ Cl Luj —ljj Ci-SLoj! .MRSA cilIjj£il 

ClI j-i-l^1 Cl 111Jjju_ujJ k \ X nl 1 Cl llaJju-uliJ 1 jliG Coikil 
ij^ui±a JjIjJI j erythromycin j^LjijI) macrolides 

did—j (Zithromax jl azithromycin 

clj ^Jl 1—j • (vancomycine (jA—ujj.alincosamides 

^j-oj J^xV.^ (jl CiUoliajUJI <£.ILlSu_uL TjH (1 J_2^ 

L-o ^persistent ^lal jj-uil jj^VI cil_allaVI (S \c. <a jj—^>°J 

3^LJI ^1 «a| jJlII < nix nil lij mC vll JxA J^LII 1 ^ la 

.^^LaJJ <LUJI jjlC d_ tj ^iLstil <Lllll Cilalla^l j_ic^l 

Ci 1 Jj < 1 (] xlc J1 a~cA/ 1 ^ ^_cuj < < Q H ^ jiL. Ci 

<Cil \xAalll _o j ijlUI JxA J-aJil I_^l| £_<_ulj ^ IlU 

. I J-2^ I J_2i. <a^l CilH 


La jjlISjJI (jS a \ ^ 


L5 v 


1 JaCci. <-ijJ) —C. . SJ^ ' <jLcjllo d>—o 

CilJ) j xx j 10 dl^JLx nil ^J1 l^JLx^al Cil^j tldl ikl xxi) 

jl lijlll jxallja^JI oLAdl ^ jll dx^jj 

jJl£. CilllliVI IdaCC ^aI ^LaLkc xaJl ^Jl jlox 

<ia6jlHJ ^^LaJJ ILlllI 


CiLjljlL_u J xA J-aJLa 1 Ju Jl^. CiLalj_o * sLlulll x^a 11 (j- 0 ^ 

A _lj_Li I_o 1J_& <((Jxtnll A _cl_<_u ^j| j_*_c ^2)—^ ^IjJlII 

^_S jLxIlLcclcj \ \loj < ( jxljJLlxj .D> 
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CijlS A \ U II 'j ^ VI ^j-*- < 

d-^ (2/_c^jJ Ltdul 4_ aj) 1 c ^ 

o iLl ^ jJIj — meropenem lujj^ j imipenem 

J^iu 4a^LLa 4 _ujlJI d-^-* *2 . Leujj tgJ y_u^K!l 

4^L^JI ( q\ i * CDC jLlL^.VI ^c-lLil d_<J-al^ 


OLajuuuLjjt^JI d"° ^11133_<_ul ^-^3 ^_lc 6 ^ju^ Ol \a*\ ^1\ 

^jJI ^jl . I_>j \ \\ v11 6J-& 4ud jluj d^l (S I 4d*JL*_i 

^j| Jjl 3 jaduu Lj l^J I 4 *jj| ^u^.L^u 4 -ojLLII &J-A 3 a s 

. Lj 1 11 j I Q^J ^JLi- I jJ I £• LlaJL-1 I d"° 

-111 . KPC (j^J I 4 ji_Jjj 4aj LLa d I^Ja JjlS J-2^. I ^)_s aJ 


^j^juxjuul* — 4 \x xs~i o LuL^Jlu ^A <.*A\ ^.1,1 4_a_^_a Qv I a 

jd-la *_ullj <JjL) .B J> J^Li . J_ l*_) ^1 ol Qj> a^> 4j>ja t 

:[CDC’s juLJI 4->j) \^ll ol jl_<-dll 4_ajLLa ^.u5La 

4jul£ J^JLj 1_a J 3 C. d^lj <4a^ LLl 1 d a I OJ-^. I Cjd )) 


: Ldul (JjAiJ <((4_*JlLlu ^<T\ a t ) J-2^. ^| ^J| edjJLJ V < 3 J 
<( -£>^ I3-& d-° O 1.3 \C ^_Lc *J 4_L^L> JjLa)) 


<J-44* LS^J 

4jJ La___ 2 oJ I ldJ^j-a 4_a jLLlI dd_/ /< < AC// 4 julC ollla 

^.Uijll laj 2000 Lc t 3 *.^33 a ^_3j . jlli] SjdJLa 4_S jl_tUi_a 
,(i) cAP ^ olj—a.J £_>j1 

<0) ^J(3d^ (_?4^ 6-° <-y^- cr^J 

4ji jl CjluLuLi s t^jjl^uLa » ul-Jl ^-lc 

Llj^Aj 4-ajLLa Cj J 3Li t u i K1/ L^jui uu 6 jllL3l_a ^ \C- j 

I 4_» LjjlJ I ^ 1_3lLj 1 ^JlI I 4_ »e_a 1\ I (JS 1 

oIjlU| L^u-S ^£-211 6 j-ll C-ul^ • L^-al - t—u I 

cUJt-ua I . Cj 1 <\ ajl \ ^ luj l^JJ 4 a j LLa £j Lj Lu I j) \ \ 4_si_a L^. 

oljlljl ^3 4 CjLjLuI ^ 4jij CjI J_> Li-ou^-a j uif. 4 jlj^1 

6 ^) A nC JL^ d^ CA^ 4-a jLLII 6 J->J Ju 4_>^_a J 

dl L>° KPC (jA 11 4j_aL^JI 1 a^ 

CJ^ iuLaJ 

<JiL^ d^ ^ ^ 4 7m Anil CxS ttn^l ASJ ^ 

(j^JI (J-aj^u ^ _A l^u eu-Ju-^l 3d u< J<JI 

^ t " 

^j_a 4_a jLLlI 4 jlL-^^I 4_1 \x 11 ^_3 *_3_dul^l (^dll 431 J KPC 

. 4jJ L.a-jd I IjljJ 1j(j 

OUTBREAK IN NEW YORK (*) 
Project Intensive Care Antimicrobial Resistance Epidemiology (\) 
the Atlanta-based Centers for Disease Control and Prevention (r) 
the Control Disease Centers (r) 
TISCH HOSPITAL (1) 
NEW YORK University’s Langone Medical Center (o) 


tjjjAll (_£-lc i_die LilCj La^Jl-Aa ^I_31 <2010 ^l^- _ iuu& 

(jA a ^ 3 a ( jjLaj)^. dS lA3^_a S\Q '1 ^-3 4 ^ x^> 11 ^Jjd_ < - LLX > ArCll^ 

(JjlIaLII — J_11 ( j_3l Jj — j2^uU ^jAJUjjJI alda^fl 

II ^_3 ^jJI 4 \a^> 11 4^.L_<_dl 4-cU d*-d d"° 

. ^ \ & t Vi ^ 

. ^luLa-a 1 ^ < A KPC (jA_i_^ 1_Ju3^n d^- 1 j 21 _1 

4jj \"i \ \ 11 CjLjljl3lJI CjI la 3 Juk.1 j ^2 a j^-Ls J sJ 

d^ .4j^-ij-a| 4-iVj 18 ^_3 Cild_d3_cail d^ 1996 ji.Lc QJt a^ 

(ICARE) ^ *4 \ \ <pl nail &J-A <_dLa (^3-11 _<-11-11 

L5T^^ ^^.i^Jl pljUA^U ^_ajl^M oLuLj ( gj-uid 

d^ 3-jlijJI j»a 2 a- 1 —3la \±Q-y < ( ^jXI ^—ildxJI 

.3jjL-dl (^jj-eul AjL-al^j^ -LiMjLj ^ (j ^ 

l^-J ^>-1^3_<_o3 4_3_>dd^ J ^-aLs^dl I j_A l_ 3J_A d^ 

_c<jl 3|j SjS^tl 4_iLlxJI ol J J 3 4 j j) 11 ol jl_<-dil 

4jl£. idllj -13 d^l J x^ja 3La| oLl 3_t. n XjlxlII 

.4_Jjjd-J ^jUil ^JllJI a A alii 

5J_(_u^_a 4 \ \C- d-° 4Jjdd>l ^dl ^-1^.1 d' CA-d dd 

<4«a_<_ul d-^*" 1 4dduJ<dl Lld^jl^ ^_3 ^_3_c n3 x n a 

did I l^ll . ed^JLa l^)-a I dlJj d^ 1 

d^ ^ s V 4u_slc 2x9_^ J ^-43 <old_dlLt-u-ll ^_3 4_sul_ lL 

^.1 -l~v3_ oj! (^Jj^ 4 _jLl3lJI ^_3 ^3^_*JJ 1 ^ \\^>.3 

^J| _AiLdl 4j»_i_ul^JI 4->j) \~^W ol jLddl 2>° ^J JL ^ 01 \a^ 

<(Jl^ *<<VI <—_<-<J-!(J ^ a 4/3^ II dl^.zdl LiL^jJd^J- 4 (J^*dVI 

4 _jlc^J| ^_LaLc ^ aA^JsIj 4Lljl^JsI 4 \ w 11 oj-L ^3JI 

<d^_4 -uIajul s^y-xj .A> _^u^^JIjlj d -1 ^ 4_ 

(r) (CDC’s) L K > i J ^yi ^ ^s\ y ^i_u.i ^ 11 ] 

djl—dj ^1 ^L^l ^ d^ Jjj— cd.lj 

^_3 d^3 La-ld.)) :[4_4_»l_CjJI d^l^>° l^. i3 

<ollS_I_u_!J jj 3G Oi--v3 <6dSj-ll 4,llxJI 6J_j ^_3 -d^)d 

^d < ventilator I I d 1 ^ 

Jddj <((^il ujLajJIj — ^_ll| £-da3 <_ad V 

1^.1 ^k. \ 3 ^j-u-L-uJld 2 A-j 1 a AA^-l 1 d^ I3l » i IaA \ \ 

d-a aji^ 11 dllifcj . ql-Vi \ d^ 4jL^-t-oJI 4-ilx.^jJI (^-1^- 

^jJI ^cJa_I dh° 'lj ^^Jsl dh° 4_u^UI ol JJlII 

((.ojJju d' d^A 1 

Sj^JLl 4 jLl»JI 3-i^.j ^_3 X^KJLhL^y\ d^ ^ 131 

d^ .4ji^LLa oll^ 1 ^ L-Lau ^_iLll dj^ < Id^lda l^al 

4-ajld-a 4 jJ La-GuJ I LdJjijl^ d-° 4a J IdJ I 4 jll*JI oll^ < LsL^^La 
2aL_<_ojljJ I L^jl 3 Lad 4dj)^l I OI J1 aAI I d_ 0 4_L4_oj IdJ 
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Ql \ \C. ^j-O 


%21 <j 


(jU <2007 ^Ic. 


p I j>1 1 <jj)» is** L^jI ^_L_ 


JLl 


jj Lo ^Icj-cuj 


5ljLLo <KPC 2 a^- 1I j Cj— dl5lud-o 2>a dj- 


^_ 2 j . jMaJI *Uj| <2 lL> dx* o ^2l1I CjLIjlsJI %5 4 \ m\\ 
cjLjL-^VI Jda-o (jl dl jjlj cj\ * 2 . 1 . til* up d^.1 2008 ^Lc 

.%38 5jccu1j L^_>dJ £-2 jjI KPC ^jA.^ll 4_LoLiJI 5-ojlj^JL 
iiL*JI djld^j ^-2 (J(jd^ljJI ^lL*_* < i ^^JlLIIj 

IjJ) *.^2 < Ll Itaj. in < Lc^j) !6d-*d_cu Lc<il^)-o| 6j—^)-U 

c-jLu_ul <5.4- cujjijJI ^.*<1^.11 6 j-$-^-l 

*> ** 

6 J ^ d-)*2 L^c ^_2 2)^-lj . drvl^ <—■i \t it d->d-^d (_i* tj 6iiju 

jj <KPC 2 a*> 11 4_LoL^JI 5_ oL ^-jls i_j,_ iuuo I 

cJjijlS J> Jj-2-* Lo^ tSLajJI I i 1 ^_2 dl_cu dlll_& 

(DSC) ^kJI CjJlLljjOJ I d 2>^> aJ c_J slI I ^_2 J-CI_cu-o J LLcu | 

: 4ji9dfcH ls-^ cs4i^l o^UJI d_? u* 

^e^-ll ^_le ^"^LaJI L^_a_2 J t<*i 2 djVL^. dJLuft 2)1 a^I^JI 2 > c)) 

. ((djLo 1^)) 'a ^wA>J <((dJd-i ^2-]l d^-^Jl £JLO^- ^j-O 


f V u j 1 ^ 1 

<> U^Lkil KPC CA^-U <laLJI %_< 


oi/S7/ t 


Sil 


Lo LJLc ^_ jJI (jSLo^fl 4_il j-JI jj-a djj_ 

* - d^L? d^- 0 

. <i*j| (j^Lol (_yi ^25 — Ijjjjia 

" 9- 

(_U-VJ ^j-o CjLoaIjljIjjI^JJ 5-ojILLI j jlixj V 

^j-Lc ^iJI ^—‘-ujJ <l^\c 5 -j-LjJ1 

" ^ ** 

^Lo die ioLsJI <^JI oikicJl 2 _Ll5 ^j| <jjJaJl CjIjJlLL-U 
.lJijj-»_o jjl£. KPC Ia^JI J Lilli ^d-o ^jLa <dUdJ . I ^ \^s. aVm \ 

CjLlS _cVil X <1 o dde t _(. nl^l 2009 ^lc <dUd £_Oj 

dxjJ . I £&L-!>j-o ^ KPC lA^-ll ^ 

^iJI ^el^Ji_ uu oL lS_ 2 Luu_<jlo 5ji _COJ CxS-dljl ^.Lc 

Ljj^ll Cdll^ 2010 .%65 ^Jl KPC CA^I 

37 CjLlS Jal A nil x-^j-o CuLt-^ I di KPC ^ ^ 11 4_LoLiJI 

_(.nl^l < 5 - 0 jlj^JI <Ls_iljLo_i CDC J^J-LI Id-i LodleJ .4 jVj 

(J^Aj . 4 JjJ 6dJtl_(_u_o j 2 ^ CjLlS _<nl A nil I jj_cull 

jaJ till ciJ_cuji ^iJI 4,\ \x II ^ji djlj-o SdxJj I^ljIj)) :<J_:L> 

CdllLJI lj» ^klj Lodlej 4 <tn I nil ^Jj^fl 5_sLco*2l 
jj cjVL^JI &d-& 2 >^J <51jI— cu cjVL^. Ijd^cj <^_idJ Idj^jll 

((.d-^.1 6 Lilli dj <> ll 


lt -r 

<5jjdVI Jj-o J \3 < \ 11 5 jJL»_ 2 jldc C-U_CUJj jllil cj\U 

^_le d ^d <■ till I ^_a ^-jdJi!l c-jjJ cu^fl dA^.jJI jliAJl 

^d-il j-ic Jdlll V 5-ojllil I >j \ 1 *\ \ 11 I ^j-o d£llU <4 alll\ll 

J^j-o j ole l)jd 2 ) o 5 <.^11 5_>lejJI ^_2 2 / LoLjlII 

2)-id-ll ^<al^-cu^fl ( 11^3 ^-la. 11 

I^jlsIj d^j . CjI jLldJIj CdLoLoUl ljdlj-4 2)1 2x>^^ 

2)1 Ijd-^j Lodlej <oLodxil ^IdldcuL ^d-i^l Jute. i_2l\ 2 ^- 

5_od^cl_cull 5iUnJI (Jj-L^. Ijj^Le <4 jl^I^ jjLe cdUlj^.VI 6 d-A 

IcdlllllVI Cjj-ojccuI Lodlej . 13 ^^11 5_sLl*JI djld^. J ^£-2 

2)-o_o ^-\^ 1 o 1 i 2)1 1^9d^cjj <!)dl A^ill ^_<-^jll 5_>lej ^-1^ 

4,1 nil 2)j3J-L l^ll^ 4_ J^jJI dUI_call c-iL^lJLi Ir^Lo^o l^ll^ 

. JjjJI ^o^. ^jxiL^I j n»l *llll 5ju^-c<aJI 5_>lejj) I/^LaJI j 

. ^le j_ 2 cl ^LjJI ^_le 6jlo \au 1I dj-2jAJu-ul ddJ 

5jJLsJI 5-Ojllll djld 1^_cudl ji-JLilj^JI dJj^-Ls 2 A^Le. dAJ 

w nil 5->j)a is*i\ 2^1jli 2*2I 2)2^- Lo_o < 2 rJ^J^ djLl 2 _ctcLcu-o ^_2 

c_2lccui^I dij .KPC 2/^11 4 -LoL^JI 3Li 1 KH iojlie 

_cull ^_2 2)LU)fL 2 A j L-<-OuO 2^-^lJj-^ djLi2_ttil A nil d_ 

djUl y^l VIj-diLco jxlij < J2 >aJI <2003/8 


'>H je. 

_cuJI 5-»L^l 4_>dJ 2)1^ <djLiLuVI ^_2 ^^.lll 

^1 ^-cij-LI d^.I . L$_> LLcouo I cl^jj-o 2)j3^lj 2004/2 




1 4l_>l A^-al 


l d^ 


2)1 2)Lc-^lj^)-oj <2003/12 j-^— 

1 <A<^o 24j 2004/2 _uuJI ^_ 2 I_ O^l sL^l dii 


al <5 ^—dJI 5 jL^1 ^ 


■f- 


,C£2>J o iS~) 


6 j-oe 2 >a 2 > iLojJI ^_2 J i—■ lIU 2005/2 ^ 

Ll2La-cuI L^-iLe <ja.l^e| 5 dLo djll_ cuj^aJI 2)LUj 


dJdJ (^Jl SjLl^JI dj^ 11 2 )-° L 5 -^ (3 ^ < nil Ji^ld 

. vl I J Lilli c_^2jJ 

^j-2_<Vil < uo ^_2 KPC 2/>11 <ioUJI Lj nC \ 1 1 dJj^-ll d_ 2 J 

^l_e V >^) ^J_2 5-iJ-Od djllLill diVL^. _cu 4 A (< cd s ^ jaJjl_A 

Jjl^. 2 djj-^ii Lo^ . 2 )Lc!uj-o I 4 I 0 ^ 1 j ^ !j f2005 

(jlUL^ < d)j(j-i2h° LcudJ I juujJ I I ^-2 ^-jlUJ I Ljljccu 

djld^j ^-2 C/A\jxki\ _<-^J-LI ^-o^. ^js*i 2 \ 2x9 l^LJI Id-i 

j_(-tillil (iLijJI _cuJLi !)Lo| dJ^LjJI 62>$J-II 4 _illsjl 

^dJI c-u-cuJI »_ 2 1_ttil^l ^_1e 6jd^.j Lo del_cu ddJ .5ej_cuj 

^_c<lij-o 2>o %2 2)1^ d| .5x^^^e 5K_ ujlo Lj \l*s \ 11 2)-* J _ 

2)jd 2>° 5_ojllil 5W_cuJI 2x91 ^^4 62)_^j-LI 5_iLl3LJI ^1_cudi 

jlsdJ 2)e^^l ^JL\J Lc2al^el I Jj— ^-llj 2)1 

•2)LhVL LL^VI 

^-juIj^JI 1,^.11 La1j-o dljj-JjJLJ d-)l 1 2 <til < <1 o w^>l ddJ 
GLOBAL SPREAD (*) .5udL^l*21 djlli^JI ^j£. 6 jdL-oJI ^.Idj^l 4ld^1 Lo jJ^j<5-ojU1I 
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6 j-A JljL <jjJL*A 
(jL <SjjH^I CjI ^Ju-oll <Lol J Vi j.ji1 jljjl Jj3j Lo| 


Jj^.ja V La^Au ‘Ciy 


£. IsaH-j < la Lo I j_& Loj jj < JjAC 

_ _ 6jll 

. I a A o jjjI jjl 6 j x A <_ojHil 
.n/ J ll lac U 


j| oaa! j 2008 ^j 1998 ^_olc £^a Lo . <_»jj) LajJ 

L^jlo <a*}1a <Ijajj^. Ij j> yI jl13 ^ H JjjJIj JjjlJI 

. lAj xs~i 4-0jHo Lj iVs Y 11 dll~Y.O~Y V & Ja J_A. CjLlILj J-OJLJ JtAA 

w 

LL>j-Q I ^A <AjLijVI ^j^l j_oVI 4 alS_o_^. JIAalS 2009 ^.Lc ^^Aj 
(j_oj . £ Ja J.^. <a j y^w CjI jHjuo Jjji* JjL^ jVI Jj^ ~n. (IDSA) 

J2 ^ JAa jJI 6 Ja J_a- <Aj JI ^ 1c <AaI jll Cj L1L Cj Luo j 

Ljjl^. 1 jL-<j>-o 16 jILlA (jH <J^jJIJ JjjlJI 6^)1 j| (J| jxLc 
cj! jl a All <sj_a <jaLoa . ja j)Wi 11 j-o 4 q \\ A .o J^Jj-o ^a 

(j^Jj <^.IjJlJI 4aaJ <aJI LjjJ^aJI £"iLc ^J| '■v j-q dJ jH 

Jol J-^-A _(_ul j^- 0 - 5 jJI <4_yj Y^. 11 Cj 1 jl_(-All J-1C 

jLjJ<-U 


<lo HJI Li j \ \\ Y 1H <1_J LtJ I 4-0 J Hi I JJ I j ^ I j*J I 

.Ju^ll Jj NDM-1 J KPC 


L5^r- 


•< l 4 < ^ 0 I I 




p CjLljL-Ol ^.Vl 6J-A 


Cjl UJ J L> 

j_o <j| LjjVI CjHj _du ^.I-y* o Cjjj _S <^c_i-<^l^ _tlu dllj-J 

<-ojHll cjLLjVI ^JIxj ^aJI Lj j^I j a j|L»" _ oj <^>\\ 

jj)Wn I JjA 6jJu-oA 6^jaJ ^pALcuILcu L^_jI LA c^. \\ i iLjlAU 

^A (JjJ jlLI CjAjJI _CUJ V L_o < LaJaA <_ojllil 

LlLaSJ)) :< ( jxi _lj!j> l!^- 1 • I_L^.i-C 2 j_^jJI 

Jill ^J-O jJlAJI jLgJlLcuL ^ Jjj) ^Jl L^AA LLAj 

jaJ <dllJ ( JjA ^J-C UjaJ 6J-iJ-A. CiLj^i ^J-Q 

jl ._Aj_o ^Jl ^IjLA V . JjA LjjlAjJI I_A^J 

.((20 ^Jl 10 j-ic ^Jl 

6jlc| oLa-AlL-aII £ _cu^llL -A.VI ^LjJI jaa.i jaJ 


JJaj . 1 ^ % \Ti ^a!1 ^jLjVI ^a ^AaAJI cjLIj^.1 ^ _JLsa p. \ j^ 

JjJaII ^ 11 LjJlAaJI jxrJ Ca^ILji _<_ul ^aJI oLauaJII 

J.uiC 6J-A aaA'uj . I J_iJ_ t!u IjjA^j \ _i_ ILaj 

^^11 »-A^>£- ^jA ^tlau-uVl ( q tkuj JS oLoixlL ^jl) 

S^'^' *34^.1 ^—a cjX^^JI J A-fao 1 ^1 

<^jxUaLa ,M> Jj_2j .<_cl_(_u 12 JS 6j-o JJJLAJ J_ ojLaJIj 

j^i ^jjAjV jSj_o ^a ^jLjVI ^a ^AalII ^Ijj —II 

^lj| J-IaJL jju-LI)) :dljjj>jAj ^a ^LjJJ Cv i Ajjlj ^aJI ^>SLiVI 
oLaaulLauII JaaAj Lo 6jlc. ^1 jSLcVI L^jI .^c_L_cuVI ^uAJLJ 

^jJ-UULC oIaALcu) ^,1c < l jj_aaLl 2> -icl_<_u JaJ .((L^auAJLJ ^A 

^jIajVI ^A jaAHllI ^lj_JA (J-\_» (^jJI ((c LlLaaII J—JijA)) 

WHAT NEXT? (*) 


JJJA j <^jxUjL ^A <aA cjl^U jjLa-a 

f- *" 

<J»_c J X A A. 1 <j| ^LLVI lA_(.ViTnI ^A_laJuaAI ^A ^LI^^lS jA ^jl 

^A LaI y±\ <jua.Ij^a. < yLc jj-o KPC {jA.'N.ll <ioHJI y. u<ti Kll 
JIajljI Jj I dlL <jHj .j^ xV< 1 6-1C JjA dljjJjAJ <jaJ-o 

J^A jaJ <jH1 <J^-1 J-L -II &JjAaII CjLVjJI KPC y -^JJ 

(JA A. 11 <ioLJI oLuA^JLlil Lli Jja j 6jAi-oA 6^)JiA Jxjj •j J^ VI 
45J *Lj Cjaju-uj .^jLjjJIj A^> 11 j 1 S&J LjlcjJj^ ^A KPC 
^^A-ijll J^H CjIajljIj ua— y\ Jj ^A—c Vil x ^A Hoaj-c 

JjJ-caJIJ ^AJ^jJIJ IjaKaI Jl 5 a^a-oJI iilcjJI ^]/J-cLl1Ij 

. LJ Uaj I j JjJ I^jJ I j 1 JaJjAj I JaIjjj 

w Sjju IjH 

<-CJ 111 J, HI I J LalIjV I J I (J V I 1 jJJJ (AJLC jlaJLi 

Hajacj NDM-1 2a^-1I J| KPC 2a^- 1I 2h° — cj LaLa Lj HI I 

<(JH!I Ja jaLs ^.Lc 6iA)) <j| ^Jc — AjLaaJI _O 

jaJ^ 2010/11 _cjjJI ^a <a1HJI <j^a-oJI ioLjLc <in ^j Lo^ 

LAjLaijljIj <jjjl^JI CjI jL-HII J jl A 5-cjHll)) ^LcJalll 6 J-A Ci 1* ^ 
LJJUAJ 6JA3U (^jJI JHJI JJ l^_CjA-iJ-C ((J>HJI 

jjlHII Jj»A s V <jI j-A ^McVl lj_A ajj_ ljj J .(4/7 jcajLj 

-Leg JaJaJL :CjLajajLjH 11 < ojHll oLlxHxjII 1 sHsV 

<JjjVI aJIj Lo j <1_A J ts*i JjXSA Jlj Lo <AJY^11 CjIjI_(ASlII 

.<jJHaJI £j£. 6 J \X Y 

(jiJSLl (<mSCi!I aaaj _ <_uj oLHVI 6J-A o Jlj Lo 

6jc 6j o^ *1 jj j a j colistin umI^5JIj ^tigecycline 

^ ** 

J jj Jj 1 2005 jol c JLl (^jJI _ajuHjlLII . j ja^. 

£j\ mi L( ^_o_ juj <jijjaJI CjI jHkll ^j-O Y J^-O 

I^jIa Jja ^j-o <lo£. 5 jJ1 j^ju LjaHJI JV fglycylcylines 

An \*S fill (JJj .6 Jaas <_o jHo j_i jIaj ^A 4jaLa ?jj5L_<_u 

<H^J Lo-o <<l_ jIaII (J jl jojJI JAC Jjla. JS_Juj j aViTy y V 

illJjJI dill_cull ajL^aJI j I <j j-ojJI CjLIajVI (^A Jl_*A jaC 

JjxJI Ajljl J Lo£) .NDM-1 j KPC oLaJI l^YWnj jJl 

<ja^HJI oIj _ijj^jJI Jl jja! xs~i l 2010 ^1_c *\jj_IIj 

oLHVL c^-jL^il ci _^Jl a A . JLJ J . au j I J L 

y ■ j— ^ y * J '—=^' 

<AjjVI (J-O Jj J ( Vy J| _uoJjUl ^-OJLAJ <JjH1I 

( 3 -o cjLasajVI J| jj-SA polymyxins tnSioil^jJ) ^Jj 
J l 5 aHsI :<J <L<asHJI <J^H_jlo <JjJJ <(jAj xVl3t 11 (3 jAJI 

J£aIu <L^a_ujVI JjAA-J V J^A i(j\A YK, 11 ^1 JaL <LoA JaII <JL*_OU_U 
ij-sJ ^_i_ul j JILa Jc <Lol jHL-ul JJAO Cj^HaaiII 6 j-A . Jj-A. 
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6AA Jlc . 1 \ I L^jLk * tn \1,|^ Cj 1 13 i n i i <il 1 

^a JtVL.nl 1 » )j—t-oIII as KPC El^HI ZujJjjlII 

. j i ^j) jU=^ ^jLl C• A ^~* 

^Aj .J3VI ^Jc. £A^.Ij 4_1U. ^A <»-Jj_t-uA.ll I A& (J x^a 

.U. li_t_<jui ^>^*j ^LdaVI JLc. 2008 ^.Lc. 


1 AA / wVA-v Jj_!LA. 


^_JjjLcuII ^a ^Lil ajLcaL Jl_ clcj 

x-JI 4 aLcjJI j^Ija> 4a _ctV&il o LiIaV21 jac JajaJI 




( JJ ^JuJlU Lc 4 aAI A^JA (JI ^J-C J_»J_Ju <JU. 

KPC Ja^JI cJj-Lj Ju J^LLj .^ \\ \ tLjUU 5_ojl_Lo 


.<io^ JjVl <lt-JI j j)^ VnH J 
JI l - ^ >3 A^ I ^—II KPC ^A^JI ^jAjIaa CjA^.1 j —^- U a 

^Jc. ij\ is~i sy± 4,1^.,A^ill <1 ilcjJ) J^lj-a Cjj—^ 

Vj\ja _it/Lnc ^a l a A ^j-o 28 ujju-^I 2010 ^lc ^a .4_aUvOI 

II jl^JI jllajLO J*Aa 4-cjLLII _yi.ix.ui KIL J V^ju-uAjA 


ZjjyJjJLlI <Lx ^_! j yLu-u i Kll 4jua _t_u ^aJI ^IaaVI ^j-o 

I A^. 4_cjIjLc _ jljj dlljj A^.jlA <J^.jJI *L*-c| ^A 4_ cjaII 

oIjUJJ ^j-o 4jJIc CjLcj^J CJuu-VJi_I-OJ JI^A Lc CLul^ L^jlU 

4 till ^A CiA^. CjIjul-JJ JLaLVI I AAJ .4aj 1^.11 


LT" 


y\\ 4aja 5L! evolutionary pressure -ta-JuAJI 

J^y —ljj 2011 jxlc ^j-c 1 —dJI ^^a JJj . L&LLIaa ^2ajj_ll 
jxJLsJI ^_a olL^ll JIaL) ^_a ^jjjl^.LJI 


^Jl jJLJI j-*-C <JLkj| jsJL LLJb j jJfc j 

J 

( Lo^_j|jj| LcA£. I_0^_j| (jljLa_2uJU_all ^ 

.^uAsulII L^j KPC Ja^-II cj^Jj 

J t ^ ^Lcl J-t-^jJI CjI _ila£. 4 joUI iilcjJI S jjjLJ 

IjJaj <jl JjlS 5-ojJj^yJJ VA^L^JI ^j-a-Lj-11 

LjLl^.1 1 <(JH1 I Jjlj_ljj ^lc < L-aj.^^Vl 

Jil A i V> i_ul1 I oKn>^ aI _ cuL 


4jlL^c 6jLl£. Ij>a ^lj 

<LujJj^dl d /” *)// ."■> r.\ , ( 

eUj ^ J! .^ 1 > 


k. |j . I A A S I 


<_iL-^VI C-U-t-ULi Jb^ (^ 




-all Ijikjl ^j_ijj) 


i <—-yy.jLk J J^-o Jj^fl ^J^-ll —S <^lljj 5 jjJI 6A*-I 5-ojIac ^jl— jljL 


II J.x7n jjlj .NDM-1 CAe^ 

. Jjl^ ^J-O ^^i-tlJu-ail Jii.j 

<-cjIao oV^Lt_u ^j| (JiJJl^LJI <(JjALt_txll ^Jl jlv\ll-!>j 

lJjjoj ^I^JlII AjljlI _caJI Li»j \ \\ \ 11 

jA« 01 IjL^j . 1-^ 6jjIaJI <AjJ^fl 

L ysj\ L _ r lc < A i A-k . dUj J-LL ^—II 

«AuL<-u ^luilLtLa ^_S ^IjLLa^fl ^2*^12 ^JjlAS >( j_i|^J| 


<<ji J-o£.| (^jJI ^ 


LT-LT^ *Lf-^ 

iojliil <-oJJ»J y> 11 J-oL^. i ^JjJlII (J^aL IaajJ 

_ <_oj2 ( jxiajj] < ( jLcJj ( ^j .P> <J ^Aj Lc |j_A <((CjI _caaaj 




^ <S ] L^i 


"^J L 


(^2JI [^xUjIaj 


rr l^“ 


oLuj^aaIIj LjAjIJI 


LJjy£.)) :J[^Aij <2005 ^lc KPC Va^-IL) <_>1 <^>c 5JL^. JjI ^Jlc- 

.((^IjjJI \\ I'Vij <^)I2 jVI LjaILcIj ^^j-Ljj-LI 


< A. ^ oljl—LijI CDC ^11 j . xVt\ 2009 ^Lc ^ 


dul^^ aJI yi.ixuiKILj l^L<-ouc vy 


‘ LPI^Loj 


0)- ■ 


icjllil \ \\ \ 11 ^A ^l\, ~^\ 11 ^ lc Cj LlA_ 


f 

2lL_o1I £ ja 


l^l 


(jA,aA IijJsI Ij . <aj J ^ I ^y ^AjJaLcuJsI 6AA ^^ats. jJ icjLLc ^IaaL <JI^jJI y2>j j <JL^. ^ lc . c 


^AaLjKU 


jjIa <jl)) ^LaaLs <Ja^c ^A 1 j) rVs ASJ . ^Aja < L^Ji 

V AiJ_2u ^jIaaLs <1 <Ajja Cj^^-oa ^1 jjLiU jJUJI ^ .-'j J-J 

j I Iajaa^jJ I iLa Iaaa ^_1 LcA ((. <L^.^L»J Cj I j LlL. J_ 

^CAa2 Aj*2 L 2 JI &AA Jlc ^jl_S <<ajJ^I ^A^LaA ^jl_ <_oaa 

■ . I ■ w <jlaLJj 

St. Vincent’s Hospital p) 


- Ajiyi<-uUJ ^-aIja - 

Carbapenem-Resistant Enterobacteriaceae: A fbtential Threat M. J. Schwaber and Y. Carmeli in 
Journal of the American Medical Association, Vol. 300, No. 24, pages 2911-2913; December24,2008. 
The Spread of Klebsiella pneumoniae Carbapenemases: A Tale of Strains, Plasmids, and 
Transposons. L S. Munoz-Price and J. P. Quinn in Clinical Infectious Diseases , Vol. 49, No. 11, 
pages 1736-1738; December 1,2009. http://cid.oxfordjoumals.org 
Does Broad-Spectrum Beta-Lactam Resistance Due to NDM-1 Herald the End of the Anti¬ 
biotic Era for Treatment of Infections Caused by Gram-Negative Bacteria? R Nordmann et 
al. in Journal of Antimicrobial Therapy. Published online January 28,2011. 


A \jy jl, Ti^Ia < \ x^IaJI 4a _ cuajaII Aa^aaI^ju-u^I 

Asa j —tliAAA Iajaa^aJI ^jl 4 1 a Ia <^A_LJLljjlII ^A <J^jA 


^aJI AjAjJI j 4 3 KT11 


^aJI A 2 JI Jl j^aJI ^ 

. 4 aLqlsJ I & A A 4Aj-SA_t_tjA 


£“jLL CjLoaaaaIaj l^JJ 4_cjllil CjL 


saII A _Ail ^jl 


Scientific American, April 2011 


^ xAjJsl ^LJI 'N.i 11 -LaA 1 A ^ -C (^JJJaJ CJ LlA(JVL_<jlI I 

( JI UjLtJVLl L-oaI Ja <(_v a11^jaAsaII 

I^Aaj JyAXi <J_Jy^ . 4ju^uaJI 4 aLcJI ^_LcLc 

6 AA ^jl J-d-Jsl (J_ C 4a I dlj(JA s 3AA y£. KPC VA^-II _2 kA 

(j^AkJI^ oLi-^^_c-ll^ A _da VI iLa <_ul^j CaIaaaI jiAAl^yJI 

^j_c ^aaI^jJI IjL^ ( ^j_c_c CjI _t_u_t_u^-c 6AC. ^A ^jJ-cJLA ^j-iJ-ll 

4_LcL^JI Iaj s\\ \ 11 ^Jlc ^ _^-11 4a I lo£ . <\ lc 

I 4-Cjl-^-ll L^aIaAA^. 4^^) I_tJjLC ^j_C KPC (jAyJJ 

^A 6 J^^j-ll i _ uyfj-sJI 4aSJ _A}V/ Jlc < I_ij \ \\ \ 11 ( j_c 
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jWajallat 8 n 27 jiaJti 

lHWEHoom 2011 jxdsu-a^l 


f^\ 


'^3 u* 

Jt i~y/ ^ LajJI LIU i yuJL t_i ^ 3 / 

^CjJ! jjd\J^*J Lxxx/U ULlLa (_Ja^ 1 JA < 11 * /<1 f 3 


<j-a-sj .C> 


2x3lk^.^LiA <Vj-a - Lu ^Ji^l Jjk\* ^LJI 2x3j^^ jlalj 

31 SpI^jLU^ <La^_o ^dj>J J^itin ^IlJI J^LaLlil J-Jla^. 

Gljjp jujlqlJ ^Lod-11 (J-oG I^JjL^. 2 >*d-ll La I . i Cj^-sJli ^jjj L<_a^.^f I 

^£dJ j\''\\'s &d^_2aJ Loj . JjlIa ^xj&ddAA L*_o Sdd_3 LJl1I 

(£dJI j-iJ^-11 (^d^G-ll Lljj^. *gIa_<_uI d^AJ 


^jluj-tlu ddldi^f <Sd-2*.j ^_a 5 L> (JaIa J J-C CjIj^GlA 

.feedbacks 3 _uldJjVI Cabl Vi <<#) ^ jajlsJI J_G^JI ^ 

j_» ^Ia <<Jl_coil &J_A j^.1 uJLX>^ 2 x3"^ 100 I _ ILt^l Idlj 

. LujS Lcl d is~i dJdic Iddj)(g ^ 1 

^jJuialsLJ ^JU-OlS_II _^-^Jl f. 1 £\\c. (jS\X s <dl!d £._<3 

dlld <(j£ j_^Jl]I Ij ^_\ xs~i\ 11 ddAjJI ^jL^. dA A j| 

A, \\x a 633 \ Vs I (JjlVLcoJJ <jU d-Gj <1 \alV\.cs <rw^J 

iJ-oGd \\ \'h \ Id) JixJI ^ju-ojlJI jl^^JI l$_> dJ^-i <jlAj^JI 

^iajJI ^j| . Lfrlu Ja-> 1 3 V <_Ix^aLo £_LlA ^1 Lo_caAa ^LodJI 

<ji 2ui 3J& a"\ \ K 3L <_u a a h \ 11 ^LJI ^ II 

d-2i.lJ <xxil^)d ^J-O plil d-O-^G <jl 3 jl\ ji^_a <JjU^oj 

<6djAll Cdllij-aJI jJlc ^_a <J ^JlS_o V ^jJLJJLJ ((^JjlILa)) <<(_JLO 

Lodlc CdlljjjiJI _a J \\\ dde. _a iaAA _ lxlLj Jj 

c^! Jj^H3 

100 TRILLION CONNECTIONS (*) 
■ jl neuron (^) 


< petri dish (jj±* (3^ ^ ^ j** neuron 

1 \ \\ 'A \"\ G| IU \ dI t4jj ^.A _jLG-oUI ^j£- jJJL> Loj I_3LAj_Lo 

(jGjjJlli CxaA I d^_9 . <J^£-Lc jULlUI <JU^^ <L^.J-O ^-2^^ O-SJ 
CdL^. j-oj (_i tVu<i> dAA CjI xA \\l (jtJcx^kll ^d-^.1 

<A a Aw, ^_S <Gj-oC IdI^ . <_LJd-^ A \Ulc < _ lsIx-GI 

^j| . 1 ^ \ aJJ j < LJj^11 <jL^.j-o 6^A (J_>djG dl ^ ^ \ a 

^J-O 302 (J-A-^Ij <JJ^II J_*_a ^-llal_I-OJ V <AjlU 6d-^J 

IkaL^G ^jl l^Gl_<G ^ < \ \ is^c. <lLo^. dJj-> L*-o ol3 jj^jJI 

Caenorhabditis (juul£jJj/l jjdll 6djdJI 
<ka 2 ^II L^juojlj j^jlJiII SjdU \$ \*y~\ ^1 fip. (elegans 

(J_c^J Lol . 1^-0 LXL^. J-olj^fl jld-t-^lj CjIjI^>aJI dlGGlJ 

Jixlu Lo I d^-a <<lL-£2ij 100 ^)JlC Lslxs 03jS* Cx$-^ 100 

Lo (J-oc ^jIaJI d) 1-*-^^I ^l-^d 

jJLJ^ d tiw (j-° LjJ^AC JLXU <JlAjlS c a \"\\ \ Jlj-» V 

Jlj3 V <ij_cuVI <gI . 1 ^,hx\\ ^idl oIjjj^jJI 

,<jl£, <_»L^.^f| Nj ^ I r < I ^Ijl A ^G3l ^-O (A _1A A II ^k^JjtJI 

^A <xifl-11 ^_jLl2^. SjJllxus ^jLtx^xJI jL^JI pLadc jAa i 

2x3I jllLk-j 2A^- <<_»djAJI ol^jji^lll J-oC 2^j|jla <L_uljd 

^Uajls ^_a .Jllll (JjLj_ uj s dAA f I d s'ka's I 

** * 

— jJbj < LuLj^d ^1 jL) i.ah-kl, hippocampus ju^\JI d-^jS 

dAj . Cd I 2/-i^ko 2)-a <->dj>a\C- 4jLJLi — Ijj\ A.^^. II 1 


^LauL 




*JI jl^-^Jl f- \ olf. IdJ 


J^lG. 2)-° —oj-ll aGju 

^xxiGGI CjG-uJJI 2>a kj-s <^j^.VI SjII ^2-i‘JI o^jJI ^l^/La 


^fxuVI 33-^ computer chips 


t—SjAa 


iLo i 


jJ.1 _ojJI CjG^i_JL J_ClT- j_2 

dllj Gu A \ < A^J -1 0*^1 2 >J| <—loGJI ljIj t-u*J I 

.cGjGJI 3 \ <^idI 


CsIjlo 2>^ <J. 11^-11 (JjlSj 2)' 2x3Jl 3^1^ ^-dalj-uJ V 

Glj 1 -^^ (j, } '^C. IflA 1 > LojA _ulilll ^ya 

j _j-a i a ^ 1U\ 

(^1 jiSISJI) ^yasatl J.idaL> SjGj JJ_C. jGjjl 

^lll <d-sjUI c_di»T iTnI jjb <^11 ^^LdJ ^LojlaVIj .organism 

• j£j di Jl (JaxJI JjlIjjlI CsGjj^lJI L^_> (J-clJLj 
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OJJJLl 


Carl Zimmer 


< Jt-jj i < ">tj ^ "ily o^_a_i dJjj-ij-u Sj-iillj L-llo ju^-gj ^lTC 4x i u"tl i^Llj-a <j^uj> 

£j t 7<c. .£ LojJI ^JalJLo)) Jj J^JI <_j Lj^JI (_ i-lj-Q l ts~nl j-Aj .^SlKt <i ijj tlLJ)l 

jij Brain Cuttings: Fifteen Journeys Through the Mind (Scott 8 Nix) «JlxJI ^2 £L±j 
www.ScientificAmerican.com/e-zimmer:^2jJ.I Lf lc j ^LAhULa o j-<-Li 







^ ^ >r 

x-J La J k j ^jl — ^ClS £^Lajll jJLj-Ouc £-Jj Ctj J-i^— 


.o> ^xU . 4 31~ A CjI JJj^JlII ^jQj 1_ oJjlC- 

JAA <^Jj_alll I J_& Jla pi julj [LUbl 4_S_aL^ ^-a] _ajj 

•C SJj£ d>^ 6jj>> 1600 Ijj^l 

^ oJJl^ U^J cjjj>> J^ lj-^j 

J^^LLV I J_2i* bj) \X J.s~) 4_t-sSjA (£juuu <*1 \"\ A \ V <Isl^J 4_> I 

^A L^lx^ J& ^Li 1 ^ qU~n I_Oullcj <4 _uIaJj 6j(J) is\ \ 4_Uj^11 

<4 31* xA 4 _x-psjA 4_» 4_Lsjljj_II Cj Ijj jjjl! I SjIjui _<_ul 

4-uj,^ 11 L^_jL^.j>a _Ls| ^A CjIjjj^JlII 6J_A 4_uajAj 

. 4 1 \\ a A 4_i-^jA 
^_Lc jjlj pIj^Lj <^jj,jj—<_ u> 

J3t ^ . 4 laC p LlJ ) »4jJ| j\ flj X ( ^ I^JlaI^) jx3 4 jlJJJ(^jJ1 

(Jl9Jl^ j (^J^l ^ C5J—^ cjl 

^^UaLi 4 ^juJjJI &JJ& ^\C- £^LaJ_ll jJLj-OlX> ^xIa <iaAA 6j[jLiJJ 

d^x.l^-11 (j^jjjjJI Cj^ 1_ aSx&J . 4jljI^ _Jo£- 6 ^JlS_a^ CjLna-aj 

V <j^ji.l 6J-& dul^ <4_ ijIaJj Sjj)4 jljj-£^ 4_zxj>a J) U~>> 

^x Li JAA 4 jlj 111 I 4_ Lx jl I ^A Lo| . I J v* \ JI_AjljVI ^-jlLxj_<_ul i 

oUjj^iJI ^ ojjj— 1 -Kl* ^— oj> 

J-i^i ^yll 4—Ij <_£ji j 3_5 (^LojJI J—oK (£j —a.^fl 

t A4^*4 4J) (J.OJLJ JJlC jJl \ | QjL^. i 1 t qI"-^ ^ Jal-Jja 

.4_aiaJLJua oLa^jlIj 4_Lo1^j ^J-oJlJ1 £j£. 

4^ji Ju ^LoJaJI uJL^i <6j j 4 jlIUJI 4_L^.jJJ ^s 

4 xl^-o j dUj-i Ij <^LcjJI jit x^i^ ^Jl 

. I Shx A (jVI ^LJI jL-Ol2 <CjLsJj^jJI 6JJL3LJ ("g^^ IJ 




^JU^aJI ^L^JI p. I lc \"\ m \ ^jl ^j\ ^ ^ j-U-^Jl (J_i-tJL^Jj 

t ^ h^ ^ J^AC 6 J£. Jjlc ^jl 9 <-iJj J-J j-11 (J-° 

^j-11 ^2^—(^1^—<_<jI fS jajlII ^_a1^1sJ 1 (Ji^—<-Li 

.£j 4 \l^s. ^_s cj!_jojji^jJIj ollj^JI ja\a _qjL^JI 


4,0^11 4^^>J>_iIlII o-^ Jj^ dlla u xljJ 4^1 jJjlj 

4_i LcjjlLI 1 4^.JI ^ _<_ul J 

Ijjijla . 1^5 (_ulJJ _j IJ-oIa 6JAxll ^JsljJI £ Ila^i fjfi *j 

^J\ A \ 4jljI \ *AL>J CjIjJI I_t-ijl 

4JLu^U jjU 
la±3 Cilj 
LujW ^j^5L» 

(> 

,-.l .l^-....Nfl 

% # 

Ldl .3 -jjIjjjVI 

Ci -L'%.\t4 jit U 

jJS. 

LMiJI C^^b 


.^ialll dit JjlLJlJ L^-cL 
^ ^ 11 jl^Jl pi ^ 1 c-J^AjL 11 JAj 

l^JLoJtlu-uL 1 CjI^A^ l dilj 

£-A J . ^ 1 _cjJI CjIj_aAjlj ^aJ 

J1 j—^ ^ —^jJl 

cxU—cu ^1 ^Lull <j\ 

I 4 A < 6 wicl^ ^- jIjlj (J^l 

jxlkul dcl^A \ pLoLlII 

CjI J-^.J i g£ Cjl-Jjj^lll tJ’^^Lj 

~ 9- 

6 J-^.1 j 4 ^ji 4jij <_u (J aju 

JAj .^LoJI La^CJj 4^ _cuLojLo 

J_& 4*N \ A nil 6 .XA jS-laJ ^jl IjJj^.j 

llilc. ^A ^-Lc. LjjjJA (Jjjl-<_u| 

'" ^ J^-I 

^)jiS^I 4_ A'kx II CjI _iljlsL^iVI 


(J® U—Z “A, 


JdC ^_L> ^LJ^JI L^jL^.j-c CjLjjj^jJI CjI J-» \ _oJ jlCj 

j^LcjJI ^A Cjjii.1 ^J^-II < L^Js jlil Jsl_Lull) £_Aj J JL f^ 

JJ^.VI l ^ A<jj^.VIj ^.jlau-OLj l ^ iS\X \ cixi^. <4_cljjJl^ 

.4jljIj(JJ 4^jj^j Lcj_c<jui jju-uj 

p^ julU ^j£. 1 ^ I_OJJJ _(_u>J j^LojJI jiu-OuO j^JAj 

. LfULlu L< a \ \ \ ^n, t 1 ^ »I \ 4*\ \ 1 



pLIj 4_<_uj1^a ‘.ZSk*±\ j\k\ll 
1 ojlAI <>a«—fj^ej 

4JjI_OA JaLajI Cx^~^i~^3 ^LcJI jJu-OuC ^jLaJ ^j_o 1 ^ X A J 

<isLiJI p^_caJj <pLai*JI • LL-ujjjj ^A 4 ^AjlA^JI 4JuaJ^fl ^A 

*» ** 

• j^Lo Jl (_ji Saa. JS iiilu J * ^"'“ ' J ^ 

^-lLLjJI Jalxtiill J\^^nl 4jkSj CjLjljlAj m\ ^x^A <diljJj 

\ is~\ 1 _<_u_> ^xj <CjLj jj^jJI £ja Lu caJ JjlIa J J.C 

2^1"^ L>° 4-cl^.II ^>^*-11 


BUILDING A TOY BRAIN (*) 
toy brain (^) 


L^iLi-psjjj CjI_jjj^jJI 4 \ \ is~\X II 


.axons 4 UU",,, 1 I oLijj^jJL 

4jlju-OJl1I LiliLkJI J-L3LJ ^IlJI CjI jl_ CjiLx^ajJI 6J-A 

— LMixJI L_^Vl—J J n ^j| Ul9Jl9 —^ U^J 

^jIa — ^LcJI j-^-VI (.jjLxJI 4jlaIjJI jl 4 jlo 4 xsjaJI 

4Ajjixl|j . Jjul JaJI £ja IxILl^x 1 Jdc Jixlj ^j| ol5Li JjJI 

j\ iJATi ^ di-La J ^A 4 \ \3La 4*\ \ a Vi l^-a>.irxJ>_ <_uj ^IlJI 

. 1 ^ | £\C- 4A_ijii ^A I jJlaS 

<9 £ 

( * ) ^UjJJ ji Luzxa pLu 

La S4 jlj^J(JjJI ^LajJI 45 xj _Ju 4_txil^)d 1 \ \\ a \ c A ^ 

Cj^l x^a^JI ^ fn 1 jxLJLlI pi ala 11 { j^-aj ^lll 4->j^ \ 11 
jX^Aj ^j| IJ-<-<jl1 1 ^j£. CjLjL^-VI S4j^j (Jill 
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• LajJI juJjj 


SjAxtl CjI^ iQJI 4_dl ci jAj (jCL^LJI jfcLcuj — Ul^LJj L&I^cu La 

jjju JSLjJju ^^jJI CjI jiiUJI j (OK i—i all ,j^3 4iLll£ai £l jJofl ^—j 
O ljl jJI P-Lajl jJI -bL-cajJI ,jS. Ja-oVI (3^® 4-^-caj 1— 

.4 Aia 4 _aual=ji d \c, i .a \11 


4JLaLa. (j^a] <jj cu .0> l^Xjul ^gjJI ^LajJI ^KKa j \ < tT\ 

Cjljjj^UI ju O^Lco^JI ,j-a 4,4.r\-cJ jal—aial 4uM3 JJ ^1 [L_iLsj_if 

- SlALaJJ oj—. 1600 L&JJfcJ S j-A ^da—cu 4xj^XI 4—u-sljji^l 

^iLuj (p|jiLusJI ^JloLJsl) LujIalIj oLijjjjJI jiju L$jA la—tn\i ^jJI 


oLjjjjjJI IoLujI <ju-» 

laSi SjCHI L^iljjL .. 

d a ^a*\ a sl^jl ^i i~'if t—«l < fj*t i‘*<l. A 



Ja.1 jJI j^j^lll LaCfc 

CibJ jJ-iJI j* u\-\ \ lla_uj^3 

JaLajl jJj_» £LaaJI jla <(_£jAVI 
<Ui (jlialll <LxujI j JsLJu 
J^lAJIu 31 rui'iL> LMdl «Lfc■ j -v a 
. LljjIj LlIS SjalA. jl 



5j <i^'4ll CiUaLujVI ^juj-a 
JaLC laC 3 j Ut til J (_£jil 
<Uui >j <<L» J) < nil i^ ' J ' "'•* a 
L I < r, 4 U ^ > 



.-LljLa ju_uj Jl^-cu CaljL^j^fl jjjlJLa 

CaLjA <dilj JjA CjLlI^jlLI <jja J< a Till I Lis ^LLlII (^\j JA.I 

\ \ A A. Ls 1 aO ^4 ^ 4 1 < ( I \ A l ^ X, \ A ^ (C *<< 1 <Jllil <JjLU_U < UIaJ I 

^.U a^ijJI JcsIL <JjLLa !}Ljl!a <Jjlaj j I L^jJ-o CaLijJI 

Jjxil IJ-A I jjla^ (JjJaJ j I <j J-o JaAS l ^ xo JjlIs JCCj 

LajJjlS JaLXjjjjLil Ij- 3 ^ (—JaII CjIa J Ll •J2'_ojjJI 

£L^jV L <<jI j .U ^\lI (J \j *)!jJI 1 L^ . j \V\ ^ j a a^> 1 

6 jjJu-a^JI (JjVjJI Ij- 3 ^ IJCC uu<i) CjLLlLj 

^AA *Laj| JLJI dLlj^J . 6j n^ll JjVjJI 1 JjC^o 

CiAj 6 J->C~L 1 Ca*^L-Jl JCC ji^ J^i \ —a 

CjIajJ (^La .U.U jX-cujj LjloA I jl^j . Lfl xo CaL^j-o 
LaL ^A 6CaJ^JI CaVLJI jl jl JjVjJI jl ujJaJI 

. LLaL LllaiI ^ ^ t \ a \ aI i h \ t h 

T& 

<Aj 1 a L^Lc J-& <6 jJaJI _aLLa lJijjJlLIj a^Jl^ILI Ij_A 

<Al_cull SjJlcasaJI Ca^l, a^ijJI _cuj ^uJI 6JAxll _cull 

Anatomy of a Toy Brain (*) 
BRAIN IN A DISH (**) 
a neuroscientist (^) 


4JL3J1 

y >.a^,X. 1 | jl^cJI pLaIc ^Jlx J-&J | <jJula .D> ^jAa 
^j-coAla 6 jJ^Lcl-oj [cUlA^JI 4 11 ^f^ 21 ^11 J^ «11 ^A ^IcIjlII 

^LJI ^jlcujJI ^-La ^J-C j^LjJI ^lla < _ cujlA 

(C \ T\**\ s j Sj • ' L 5 ^ f_ cu.accu -1 I jsjla ^xrc.-*ca 

la^il^JI jJjl^i _culJ g-U-ullI jL.lj La^^ _ccua 64 

L i a aTi7\**i (£j\ _culI 6i^A <4 jljIaJjl!I L^jIjL_ uui 4julcoJlII 

rapid-fire jji j^-oJI ^-ucLjll ^Mbl ^ cuj 

^ _cuL I_ ucsjI lJ jj .all j staccato of activity 

.neuronal avalanches 

4jiAjA jJkl CaLajj^jJI ^jLj <Jl_cull jJjj <j-^^I 4jIjj ^A 
^jJa l ^ is** I JJfe (jL I jL .^1 j _cu£. a^ ^^u_u Jjloj V 

aI^ ^Jjj^lll jLf^fl T^J^J dlllA lx3^J 

6jiLj(j <J1 jJj> L <j| Jjj .jLajjIjVI ^-<-<alj Cx^i. u* J* 

6jJJt_coJI CaljL^_aVI CuL JAA fdJc j-o Iaa)^jLo 

^)J^I ^J^^fl CaljL^aVlj 6jjLaJI 6j w^llj Ljj lu ^j^^fl 

j 1 1 .VA 0 Ca^f I_oli^. I ^j LaJ I Ja Lrui I I JAj . J a 
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W Sja-d (j* Sjix .ua ^Jl^c. 

U 1 * C5^ ■ bL ^ J| Ol-^^ j...j »Vn 

dIgJ <LbjH ( a_i_uJ ^^aJI ol—ujljjJI jaJ JJ£ JjLxa .4adjJI <ULi. 

laaUa. La—ixiLa. Ijjj aS L^aV lj—Laa 4 \ u^aJI JaLaa^l 

j [Ij—uti^uj jlj^J IxaLa. jas] cjladLA .P> ^li j£j .4 \\'A* 11 
laaSaa ^LajJJ ■Kh.-^o ouijj [tatajal 4xa Li. ja] <Jaij^a-t xi .0> 

O'Mj-o^J l Cal j 4 4 i t mI) jjl _LxiIjVI ^iL) jjij) ir-Ti» 

-bl£U|) -Ls_iI jH\ Sj—LZ. I alt d—HaJ (jl tail/ L ^—^) 4_Jlu5JI 

afcLuaa aaj .(J£_ujVI ^ 5 ^) Saaat -baljj La^-i£ jaa ($■jaaaJI 
4aaJLxa ^_Lt laa-xaal aixJI j—a «jaiu-aJI ^JUdh) uKi <i‘i 
1 ^<, ,,1 v; jj^ugu jla LgJ ^aa-gjj j_i£i 4Xjxxu oLajixLI 

.a^liSLa (_£jaaaJI 




j±XjL^ a. 1 1 Cl 4S^UJ 


J < I ^^ I *C- lj_ cjjJLJ 1 \Jo_<_uj <JJ) j_a JjlS LlsJ I 6 j_a 

< JjlsLjJlII £j\a 4 jljI j_ u'iC 6j(J) IS*1\ <Cj(j-a Ca^^LiaSJ-ll 6 j_A <j^ 

<j-a JJJLa £jLaaa -LlLs JjlsIjJlJI ^ L^jlS 4Aa^ka-> J_> 

_<-u l^_ajJ dJLstlsJI 4aa_! Lc (jl ij rL^ <Cj^_<-* 2 >j-ll 

l_AjLLa 4 -s. C\\ dll j ^ It. c_j_ajl Jj 3j . CaiLt-'ajJI (j-a JJ_C 

j^.Vla J^.1 jJI Jj_Uadi Jaa^a ^aJI Ca^L-^l J J_C ^jLa 

4S 1 1 g jxj-ula eaaajaJI ^j-a ^jaJI I j_A ^LaJjeJI Jaj . I Jl^. ^LlLs 
. small-world network jjjluo jaJlx 
4_aL-<-a Cal^aLiJuJI Ij-A I is** 

1 1 ^ \11 4_LA^j-a 4ju_uL<_a^ 1 nil a JI ^t-Laa 

Small Worlds from Large Networks (*) 
diffusion tensor imaging (^) 


jjL-oJI jI^jLaVI j, a 7t\\ s S& .^1 j^uj 4_sl_call SjjlsjJI j 

4 4k>\a ^Jl <CjVI ^Jl ^_a 4\ \a a 4 xLi ^j£. 

£ <_uj I j^laljLa j dilla Jj3 4J5L1j <J^lLs 6 Jj a 6jjl_^-a 

4Aa^UJla J-aAa CjI CjVI— a. ^ jjLl j 

^_S L^JlCJ fJsJLs Ca lajj^ja l-Ajj L^a La la Ll 2 ^ I jaala-ujLs < L^a I j 

. jl uiV^I 4 jlj_uIj -LaLdlu 4a^.j_a ^ILa ^ d)la^. I 

dx^La ^aa^JLa (j!$_ lL _cua ^j! ^ LoJjlII _^-aa 

j u% 1 j .6J_l^a ^aJI 4^a_dill _dla 4 afl a JaVj jdJI 

4 1 a"\11 4 jljjj^jJI dal^a dill ^_a IJJ C 6jJ^ lI cu-aj <jaala> 

^aJI L^al j 4da^LJla iaajj^a Caljla^al jJ^a ^_ill dlla JaJ^aJ 

J-t-OLSl I J) 1 J iJ ^ 4-AAdL^>J 1 Cjlajj^aJI l ^ 4 4j J-aJia 

daal^j . da lajjjaJI IJj) 4\c 60 {ja Jj^^aa 4^a da ^ja 4a^LLa 
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4_ 


. JjLalu-u-oil jl del j CdLjSd-ll 4-»_zaJ j_o (J^Lk- 

laj|jiJI flluj 

jl^JI 1 ele ^X -cuj <CdL^.jll 6 d-A dlj-l-cu jX^_a (J^-l Jj-o 

J-ol^ ijJjj^^jJI Cd^l_c£a>jl! -L_llj^- ^j-ll _ JU-OJlII 

J A A 3 I j <3_»LsJJ 4 4_e^_il 6 d-A (jl JjaII y. ^^lej .£^1_edJI 

Jjlo g-t ele 4_ ^.Ijj ^£d-ll J n*N H <^d_ ^JlII j_A dlld ^Je J_^ 

I d^. 6 jJlXjl^ <JlLl 3 I J Le ^_3 ^llj L^-e <j nlo 

A < 1 ^ £_J^)Ljle jjS| d-^l <d}lJ(J) U^> ^-id-i .(^cLojJI ^-JU-OjJI 
<j-a] <J)LeSl_A .P> 4_eLa j-OilLj . L^j-eia ijLJjiji^jJI -LalljjkJI 

a ^,^V< tl <i^sj [lj— ujjj^j ^ ub 4 <*-°d 
^ 4_a_edI ( j_o Ifl, vie J CdLLj JjlL^jlj ^.La <^jlc^*JI 

9 

V 4il^ jd^L^J)) ^_uuL l_SjJLJ iL>j>L ^! d-lJLuuL JJjj (jlLji^JLo 

c d->d-Ju .LaJ_ (_ooju j < L^JlS eJj 4lL^La ^_Aj <«^(DSI) jl < <Vl 1^1 

Jill <y 4d-Jaj aIA^ StLall axons jj-^ -Lilli I 

-LaJjl ^iJI g-t aA nil Sdlil ^_<_uL <L^LaJ| l_3LlWI ^_Aj 

^LoJjlII jLH.1 . L^jljlj LojlS 4jlcLq jJI Sj JV all A a h -s. 1 ) J^LaLlil 
^L-OJuJI IdLeJJ 4iaJj^. I jjxjuujJ 6 j - i-Vt^ll ( y A aLle 1000 J^l 
J^Lat-lil ^JaLa L^_le A aLle -LaJjl ^1 
<L_dlVl J^LlllI £>3_$-1 &l^Lw> 4ia_cal oLoLlII j\\ \I J_£J 

. l_AjJJJ -Lai au\ 1I .LaLaj I Ax nlo 1 ^ \\c, I IJ 

♦* ^ 

(j^JaLill 6 J-A -° ^LsLslJlo 1 "^01 6 J-A I J—J3^ 

9. 

l^_) <La nji .1 ^LaLlil ^1 JIaIjVI CjIjI _col jJ, 

. 1 0 <JjLoa CjIjI col 0 _> (^- 1 ^- cJIjlA CjIjjj^jJI 

jl j ^L> ijj j^LajJI Ij-A ^LoLlII _lL 

cHul^ CjL^.J-U 6 J-A ^jl j .JIaIjVI -LaLtiu CjLa-j-c 

<JU. ^-2 <jlSjlL^JI La J ^IlJI CjL^.J-U <JuijLJ 

•ui^U ls^'j 

a 1 1 > LpLjU. _<-iJl ^Uaj <jl 

^jJI <*\ \ a nil dit ^Uslj j_joS <ji lSjj Aj^Lojj 

I JJ£. ^ a 1 <JL^Ju_all I ^LslLlS 1 _AJ^.J 

La ^_£-Aj — 1.^ is~iX i 1 Jjl^. <iaj|^jLLI J_LsJI ^j-c ^1_iis 

. lL)L_u LjjS J Lo^ <((jjJU-oJI jaJLsJI <^Ji _ i!u)) _ COJ 

I 4 JUL ^j-c ^UauJl <JU_uljJI 4-iij) \\ \11 ^LcuJjl^JI ^1 ^J1 6^)1.xViVl 


J^aJI l _ s -kj ^ 

LuUK 1^-JLjLiA^-aj *\ _u 


lc -Ulc^ll ^ \c Lul3L-o J I dC.1_ cuj ^jl 


ljuJ 1 6 d LLI & Lo_J 1 L) 1 • - JLJJ I < bdJ^la L J 

dliJI JjlIs ddC LUi-od^ Lc| . djljll ^j-e j_uill 


NEURAL CARTOGRAPHERS (*) 
■(JJ^i J ^°(0 
diffusion tensor imaging (Y) 


£_»_uJj JL^-e 5_> L ^_le Vj^_ 2 j^_sLLI 6 j- 1 S 4juJjU ^aJs ^J-C dildj 

CjLsJj^jJI ^j^lJjJLJLJ <1 !Lsj_2 J <jJUlL> ddJ . CdlJ c 

t L^JLiL^JLcul ^yjl b 1 j_eld e-J 6 d-cjjJl 4 C \'\ ^ a 4... . 7 $^ CdLed-x-oJ 

dde die cjLL-JI _<_ul d- 1 y <Ajlslj-oJI cjLed-t-oJl I 1 jd_ 

4_i^dJI CjLed-i-oJI (Vj I (Jf\ 2 i- ^_a <JaAS CjLjjj^jJI £j e djd 

.CdLjjj^lJI j ^ j-a^ I dde ^dJ <-)L^ju_uI jjulLcuj 
6 d-A 4 ^ji _Jill 4 jlu I_^AjP ^jJ-ll 4_ iAjl\JI 4_SjJlIj 

6 dLe Cdlljji^lJI _II Aj!^Lej(j <j_jLiL> <5_iL^J_cu^fl 

9- 

LiLkJI ^jl I^Lk^-iLa <4 jlajj^jJI CdiLi-<iajJI J-ee t a a i^T\ 4jlj) jd 

c je dldle »_a_i yl A _llx-olxJI 

. 4 0 \ 9 I 1 1 CdljLiiU 4 \ 1 ^T 1 ,i VI 
^Je I J) \ is~\ f. LoLlI I J 

IJ)V^ 1 edle LoLoj ^1 k a 4 -v HI 
4 jljI jd 6 dl_e_» CjLs jj^jJI 

1 ^44 1 ^ 4 1 I i |^ 1^4^ 1 4 4 1 , i | 4 4 I 4 1 0 

4 ak \ 1,1 (^)-^ 6 d^)l^-ll Cdl^l 

HuL^vji_ jljj I O_i^. < 6 ^)jl_ca-LI 

4ji jl 6 j(j_uaj LdLsjj^jJI &d_A 

— 4 a \x a^II cjIj!_lL^U 4 a \ \\j 

&d-A L^jljL^jl cul ( a 11 ^ lj 

v^e 4_alj^JIj kj_aJI Jd_i^. y> 

. i^j^-ll I ** 4 1^<| 1 I l « ^1 I 1 ^ 4 4 1 A. 4 « i 1 1 

cJijL^JLII 6 d-A Cdj—^-L jI d-aJ 

6 d-A ^jlJ <4jJle 4_ad-i 1 ^ lee .U \ is^'s iuijij^jJI cdl^Ji_Jill 

^^LLa| I 4 J ^juJ ^jJ-ll ^^-A ^4lj(jd-ll) -LaJLx-iJI y> 4jJL*JI 4^jd-ll 
^_a CdLl jj^jJI (_j_ UjJ ^aJ Idl Le| -Lai wAlL> L^jIjI _lul 

4 L 4 1 ^ 4 a j 4 c~ 4 i 1 u 1 ) Ll^Jj-u l <4_aJjL^_e 4 4 < V« 

( aLLJsl 4_iL^_A ^_a I J)1 A^a^JL> ^AiS*iX II jl^JI t- Leie J-eLi 

t^^■ jdll^XI ^rdia ^_a -Lal_cal 4jLal^l Le -Lcilj 

J^Lk. ty£ .4jLejjJI SLl^JI ^_a 4 Oae Cdl jee y> CUd^J I_ej 

(_a I_ loj^Ij ^j) 4 4 4j 11 ^jl^LJI ^y \ <4_Lel5L> ^LedJI d_<-!Sj 

<JpuJj> 4 _LJjlaSI (^dJI J^^l-ll 4cu-ol ^gJl ahII -Lal_JUll 

E ,M> S ~^J) d^-1 .^LedJI ^-Ju-al lit ctaJl 4«Laa a 

(jS*iX \ ^jl cdlLcu ^_a ^.UIaTiIj 4_S_eL^. ^j-e] 

joe JdUl ^jl ^j^-ej 4_JL^£JI CiL^jil 6 dA*-ll ^dl_elll 

^^_lL ^1 ^_a J .\\ al 11 ^jLcalVI Jl^- 4lel^-j j^LedJI 

^jAsJI -LLJUll Id-A (2)1 (_J-II 4lad^JI cjjUJJI Jju-gj LeS .J)!^ 
dd 4a| JdJL^. (j-a 4, \la» II LlLa^. ^_a jjd 4J (Jl>^ J)^ a s 

c _ 5 JL=^ldJI 4 lee ji.likl y (J-eLlJL 41^1 jlcJ ^LJl Jaa 11 jc_e_ cuj 


^ (jSda 

HaldJI olI jjHII 
pljdJIj ^-ull 
‘f 4 ^VI ( 3 >u y 

LaJLud t _. --.-j (jl 

oK ultil Ldul 

.^LejJI -bL-oj 
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4_*I_JjqJI jI jc Ijp s j < La jj 1251 ^j-o ^_Lc cjjjjjVI 

L<l-xj1 j £^LsjjI 4jJjLs :4_sJlLLll 4 jjL*JI ^ *<>^1 jL*_col jjjlj 
.JIjlLI Jj w<< <ejjL£jLa j*j jLs-j-u^fl 

jX^-CO^M JjS 1 JjVlC 49 Jj^yj j£- ^_tXtljjJI 6 J-A Cj-S_CO^ 

Ijj^yj <4 jJLLI ^_^jLcj!*_c £-LoJjlJI j. _:xlj Laji^j <4_ijLsJI 

^J-OlS-S £_G L4 jl l^X^I jvh» a ^_S Jil JJJ J lsLjjlII 6 J A Jl 

r\\ \-v .Aj \ II j j_<_o JxJI jc-aljj^ 4 jjl*1I ^jL-ojLsVI cjIcIUjJI 

< 6 jj.^a 4 jjI jju± jklla £ _a jl <Mla ^_clkil jl (software 

. j\fl II jl 4 wU^JI IfJj-aL^ 

Jilix Ja AjJ^jll CjUsJI Jj J-~xj ^ LcJjlJI J_c^jj jlj 

4_JjJI Ja fr^-COlJ JjjJJ IJ jix I JjLs ( 6 iAJ jjlal \ \11 

JjjJjJI Cjl^J_ JLM jX^_col jl*_col JjLC j| . 4 U 1 1) ^ VlljlaJ 

^^laULO j_a I j_A iiSlj uiC 4 Jjj1^iJ cjJjjJI ^Jl cJJjJjVI JjLa J-~vj 
a^LjJI jlx^cJl <^}Ha <jLccac>JI ^_S lojixl I j| cJlLxtl j ^.1 ^-S 
L$-l ^ y) j_JLoj <^1 ±11J cJJjJjVI SjjJ J C 

. (jllj f- ijJX J -6 I ^ I ^ iSo JJ I 6 yi^ ^ ^ J A A 

6 jj£ jll 49 JI JjLaLlsJI Jl LcOj| <<jxJJJ> J <jj^^ jj> j 

6 J-A Jl j JjjIIc 4jucco ^_S j-a^l 4 -SjA.-x ^-S ^xlsajj JJjl^ 

Jj|JJJ icjVLxJI J_O J-SJjeJI Jlul^ J LsLjlsJI 

3 j-coIJI t ^ i^3t A J-aoJLJ 4 \r, 1 \ ^ oLcUslS 

J-^yJ Lo^ . C_J ^jj| IjlI^X u'je—^ < iijLC (f.\ IjJI Jl a£-1 j 

L^jud LojlS Jixljoo JjlsLjlsJI 6 J_A ^jl IaA a I ^jIjc^.IjJI 

4jtoL±j 4 _cojLoa 3 I 0 H l^j| ^co^.jo 4iiLa£. <Jaj-cV-io I JS-cLoJ 

9- 

i sector rotation ^Uaill jljjj ^jo jUoo_coVI ^joj-o Qu 

<CjI^O-CO 6 J£. ^ J-O ^ 

. jLc^jLsVI jxllc ^_a j^-l 

Lcc2iLljJI <(jiJjO> J ^.,J--VO ccLi 

CiLajis-il 2h° (J^j * Lxi^J-U ^Jj-oo £- IjljJ I_^ol J 

LjlA ^Lo^Jo Lo^_S t Jj_coJI ^Jl (jA <121111 <jjlil 

u* (J^ (J^\ 4=la J-o Jjjgj ^jJI Jjl_oj-ixll rA , Ci”_ coIj 

<(Jlil jlj-co^f <ul5HI oKwnll JLJI LoSj .^LcjJI 

^JJI (J-U <J^JCUJ jX4Vn 6 jlc| dlklj V ^LajJI 
<O t 4^> J <JJ—^JJ> j^l—^ ‘ L^cJj-oo jl w^ j 

^1 (')(fMRI) l 5 -4^JI ^-^LiK’ddl qyJJI J A n 
<JU. ^ (j-^l 2 ^—±WI ^Lj ^ J—jji l^jlc. J—c^ljx 

voxel Jj-uS^LlI jAi/’i laLcollI ^Ijjjl LlsIjj i^Lxl jJI 

jJLc^I JjLojj Jjd-dl 6 jJ ^.yu ^LJI (J-O 4 jlLxS J-Aj f J_^-lj-11 

cjtsiLsJI y£- io-~vo jxo 2 >°J • I'MRI (j^ojJI 4 _cojlSj ^1 


h- —co 1. wa ^ JI < L^o-u LxjlS I y.VjL-x 4_kol jlll 


4 \ rs*\. \ ^ Q**X” 4 

jo^fl Ig ^ \k^ ^ _nJI ^LcoojJI 6jLII j\ \\\ J_si 

Jj l I jj£. jojlj <JLJI 6jj^ cjLo jixll y*d j . _<±JI y* 

4jilj^.| ^LJI ^lj^.1 jox l y& L^_o_Lxj ^_s cj^Lc^jJI y —o 

.^j_coi 6j(j) is*i\ jxoj cjLo jJjlII 6J-& <oxJL*_o y\J* 

-Laolj^. ±H(jjl^ ^JlcOJlII jl^JI pl^lc. ^CJLCOJLCO 

JjJLJj i <_o jLsJI CjI^O _coJI ^_S j^LojJI cjl^Ji_coJ J \\ \ \ (J A A S | 

<ilki (^jJI I y^A l^tUI _ticc jJJj ^s J u^sJI 

^JJ coll j_AJ <2010 jxlc 4 \ls» II 4 ^ A^a ^ j— f*J.I 

Human £LajJI olusj ^yJl^ cJj^>*-ll 

Qu <Lufl,j jt ccloj ^x^S j co ^j II <Connectome Project 

«—Sj-co <lajliJI 6JJ& U^Jj L5^ 

cj I j \ s x \ 1 Li I 4 . s iS*o ci L— — ccco_^ I y~& t La j^2loo i ^j5> a \ ^ I 

L»_c l^_L^I ^_s jxjvi_coo V cjljjj( 3 iJI y*i cdljj t^\ _ojJI 

Lc2xj I j .<^llil 4 _jlcLo jJI Cj^L-c<2s jJI y& IxLs jJ_coJ ( ^ s 3-co 

^j-ll cix^ y —^ L^_l5s—co jl j5v. 0 s 4^j— dJI 6j-A y*<I 


THE WALL STREET NEURON (*) 
functional MRI (^) 


4-cisljuccoVIj L^j^Lcoj jc cjLsjj^jJI cJjijc JiLL y^ 

SjjLs y\ -cjJJ £" jLoj jlix jl . 6 J—J J^x Cj^Lc<2j^j I-^_jlC 

^JLc 4 ^JjLcj Lc ^ i-o-x 1 llo^ \ 4j^jlcIjjjJI wall 6 Ja J^LsjJI 
. 6JSall ^xlalll 4ojlaJ 4J I_Aj±^j 4_cl jjj Jjjx J_o SjLzxjJI 

(*) ^44 

(cojluj Jjj) j^tuVI u3j3 ^ 

Lo_A ^Cj^-oj^)Ij J^ a ^ J_o] CjI_lc^IjjJI ^_S jlilc JjLi-i 

J^LL J-o JjlAsljLII I J_A JjlL^j <(jxJ jj .D .S> j <j(j_ jj .N .D> 

( Lo-A^l5xS fjX^-co^fl Jj_co J-cIjljj Lo^ j^LJI J-djLjJl 

cjl J-^yjJI J-o ^)JJ$ JJ£. J_a jLsJGj < ^_ujV I Jj_coj y LjJI ^ I 
^iJI - oIjjj^jJIj jx^—co*21 jUcj (j\ - lj \ % ^11 

^JsLs Jjjj Jl y _COJ J^xlj J5 Ls . JLJyl 4-3L-CO Ij 

jjjGJI I j-A Jj<< n JJJ <^lj_tlJlj 4 jJ_oX. jLzxjJI 

jLx-co^l y Lsljl j I la^J lA ^1 LijJ-c l^-Lcl^J 4^ wfill Jjxcoj J^. 

4jJLo^.VI 4^-j _JJI jl± <4 jl1£.j .jx^-co^l Jj _co ILcc^-oj 

^g-Lat S . jLjl-co^U LljjJI J J^L-JI ^_S jjjj Jl ^-jLij_coj I_AjjJj 

< Jj J-~x J_o ^LsjjVLi jx^_ co^fl Jj_co I Jjj Lo JjlC JLlil Jjlj _co 

J^ C5 J J^ o -^ 1 c3>^ jLi 

.|X^_coVl Jjo-o ^UjjVI 

<Cj-o^-o jjjlaJJ Lo^j^Loj ^ c <^jjjJjj> j <jj_o^ jj> jxl_S 

4^J_coJI 4 jlL> JC »_S_ct.^ll (J-^-l J-a 4 j^Llc^LjJI jjijJ^fl J-£ 

Ij^U Cxpy <4jJLLI jljjSLl cJjjJjJO Jj-co I 4 I 0 Jjln ^1 

cjl S lS*> J-O I to 2547 J 4 jlOJjJI J^LcVI jL* _col JjLA^yJJ 
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J \X \X UI Ifl.K 4*\ \ Ai"111 -LLaJoJ-LLjI (2)Ia.La 3 6JA£- IjiAjI 

^A L 4_ij| 4uJ-~XJ L £_JlLl1L J_A-AjA_» L iLAj <<LjJj^. 6jJ_ U^lJ 

4jlLLjJI 4jl^_ A-AjJIa . 4_» JjlIIJI 7)^ A * Vj ^)JLJX-0 ^jdG ^LjJI 

4_iL-£i| JLLx ^j-o LL^J 6j-aJ-o 4_ij1 e-U_CUL> (2)1 jl 

CjVL- dJL-A <J _»Ia1Lj . Cj Ljj^ll I (j _a jk A^ill 4 jlIL 5_3lAj 

A. -V X \ I (2>° ^ H d^LVI (j-° j JL ^ ^_u^ 

.^LjJI J-a£. 4 AjjL LT^ -^J) ^ ' * J 1X3U ^1 dllj 

Jj-*-> Ifl U x «) (jl Cf~f^ L$ ^jLII ^LjJI (jLlj-al ^jA JJ£. dlllA 

<jjLL .Ed> ^ ms LJLxj . L^ul J 4*\ v a Till ^_i qLIjL a.L> 1 (^Jl 

dlllA J_A [j" J^JloL 4jt_aL- (J-^ ^ \ A^a 11 j \^ II jxJlc] 

I j a ^.Ia Lij .^.L-olsJIj ^ 1 ojJI _u j 4-^V-c. 

^L^aJL LI o 2/-*-^^ (jol^L <4J 4L>j^- ^Lculjj ^a <^3^11 

LGjJL j_>j)x^"\ 11 iL _<_ul^j *L^VI (j-^ L^L ui 

2/3jjlII ^Iajj ^xIjlII ^LL^ju-uVI 4-1 L^j g-I aJj-aujV 1 4 '* ‘fMRI 
4 L_i— Jll 4 LjLx ^—<_u^j *LLjAj <jijlL> ^.Ia jxj (j-°J . 2 >jl^.^jlLo 

IjJ^.j <<L.Lj 1I 4_i_ojVI ^A iL_ aLu C.LL ^jJI (j^Lliil 

(j^LLa LuuaVl (j C (jj3 a Li s A^qll ^ i-L^-o (jl 

•^1 J-OXJ 4^JjJu-all 4*\ 1 Anil 

4^Ls_!I 4juljlL Li ^ ^ _oLlII (jl VI 

4_i I J .j^LijJI 4*\ i XVi CjIJ \3tlll 6wi^-i ^L-Ol2JI -LlJjJ ^lll 

jj^Lj Ji I (_j-L L-icL_u_s Li ill I La (jL 

(£j L I^Isla-LVI 6j jj Lu JJ ^La-OlL 1J 4 cuL-a^. CiljLl^l 

a ADHD ^LIjVI ^-a -LI_Jull Lji ejljL aAI j ^-11^ 

(jLlj-ci ^ 1 aAj| ^_a L)j^ ^2 l^Ll (JjVjJI jj— du ^jJI 
4juIjLo (j-° L-LjI *LL^I ^j\ a!\ (ji .^LJI oK\ aVi 

Jji tlu 11 J ^JulsI J-O (JV-L. (J-^ ^-.aL-Aj-O CjVLx (j OJL^-Ii 


<4 \» \ \L1I I^JLLlL j ^-a-Lj-LI f-Vj-A 4ii_cj| CjI^ \ a Vi 6jLtJu-A.fi ^Jl 

<4u ^JlL-vj (ji Vl_ (2>_V L_lL (Jjloji _<_u (^jJI j_o^l 

Ll^JI ^LaL. ^ _jL^. iL^L j-oj _<_aj (ji LulIc (jl^ (jl.3 


.^LcjJJ 6 J^Jtll 4 % \ \L 11 jX-cuV-L ^-Juxjx dii {jA 




xxJI 


NETWORK NEUROLOGY (*) 


- Sjljl<-u!iU ^jxI ja - 

Theoretical Neuroanatomy: Relating Anatomical and Functional Connectivity in Graphs 
and Cortical Connection Matrices. 0. Spoms, G. Tononi and G. M. Edeiman in Cerebral 
Cortex, Vol. 10 t No. 2, pages 127-141; February 2000. 

Mapping the Structural Core of Human Cerebral Cortex. Olaf Spoms et al. in PLoS Biology ; 
Vol. 6, No. 7 el 59; July 2008. 

Efficient Network Reconstruction from Dynamical Cascades Identifies Small-World 
Topology of Neuronal Avalanches. Sinsia Pajevic and Dietmar Plenz in PLoS Computar/ona/ 
Biology, Vol. 5, No. 1, e1000271; January 2009. 

Networks of the Brain. Olaf Spoms. MIT Press, 2010. 


Scientific American, January 2011 


jjlsLl£. (jLLsJI (jlj_ a j^-j L^j ..LI_Jail) -LLul 2 a-> 4JLujJI 

\ cjV aa.^I (2)1 L-ujuSI LLs <4jJLII jl ju^jVI (^_i jx^u-uVI 
4-3 UjI 1_AjjJj 6jjixVI 6 La (I Jj),V\C 23 ^ 1$ *\c\-y"\ 

6La (2)1 j-A (jl \ . Anil I La ^_s 4_lLajJI jLL» Lj jjlsLc 

(JjSj (J-ojlj 4 \ \ a^C 4 L a <i\ (^j_uj TyLj ^xJ 4 jljjVI JjlsLjlII 

6J-^.jj <(jxJjJ> j <j(j-aS jj> 4-LuLljLI (^jJI ^LLaII (2)1 Jjj 1 Jjla 

4-Lj-UjU I (2)JXA-L ^_OJL2xJ 1 ^ K OjIL JaI A a VI (^J_A_U (JLk-O 

.^^j) J jL-Ajbfl (^A -LLujjJI CjLx^-o I^Ij dlj"xTT 6J-^1 J 

^ ^ LT* < O ll ^s3^ > J < JJ^JJ > ^ ‘U^J 
.j5LUI j^LijJI (^J| U^UiaI ^LajU 

4-oLLj jjljJu ^ _ M ^LjJI 1 ^ o J^.3_ a-aju ^IJI CjI_JVI ^ $ 41j 

2yLjJ L jJj) a^T 11 CjLLu (JjlL^ju (2) VI 1 (JS ^x^A> < I ^ I 

jX^_jjJ (jl 2/L* (j-^Lxu-L^fl (2)-c 4_cj_ojy^oj 4 a^I_L_ 11 fMRI 

<j(j-A^j^)> jjiu JA3 Ll^ ^>.Jj-axj I jlj .CjLLjJI (2)-o 4 1 a aiL ai 

(2)1 (2)^CU ^^jJI ^LLlJI 4 -SJLJlLj j JLJlLII (^-L < (j^J jj> j 

4ujj^-j (^jJI (J-^jxaJI (2)-a ^^juu^jlII 2)1^11 jxJLc 1 ^ \\c. (J-a-ol^j 
Icjj J-aL-ajl> (^Ll (_y<^i ^ aI<V 1 j^.1 (^-L. fMRI 2y^j-ll 4L a a il^j 
dl a7iVj . VLo jXjJJ jjjJ-LJs 4 -cx< 4_i j-a-ojJ I \ \11 (2)-c 1 \ \ % o 

^LxjL 4, wts*iX II jxjlsJI ^ajj L_ij_ a_aj 2>L»lVI I La (Jjus 2jI ^a 

. JaaJL (^Llju ^xL: ^1 <JMix (2 )-c (Jjjxuj (2)1 2)^-? 

j\ a a)V-L ^-jlojx Laj g- LoJjlU oI _A_Lfl^)jJI 6 La (JLo ^c-q_a-uu (2)J 

I La . j w^>i o_ij JV-L 2;l_‘-‘LVI ^LjJ 6 ja*_II 4 % mL 11 

the nematode worm C. 44luVI £<>JJjJI LJ ^.jAi jja^II 

(2)JjljxLJI (_£-^jI 4j_<_aj 20 (2)-o Jjaj <4jjjj^-j LILjx elegans 

La j j£. ^_1 LJI L^-jL2/- 1 cjV-a-^sjJI 4LjlL ^u-Lj 4-lLic 

L^_j (JS_uxL (^l!I 4jaj5x 1I (2)j4 ^\ I j\\j L dllj j <302 

.4L \ a a< \11 4*\ \ a Till 6 La 2)Ji 4 AjILj 4ujG (_j-L ^)^L 2)^ ^ 

( ^ ur\x II jl^Jl olo 4 . < xul , i 

4-O^Jsl 4 jlLjl 1I (J^JjjJ-ll (jA» i ^LJjlII (JJSlILjuujU (2)1 _a_ajlC 

^UJI \ aV 11 LLLj2^-<-uj ^a ^ 1j2)>^* L’ 

CiLIjLu^l (^)LjtJ (2)1 (_J-1I CiL-uljjJI (2)-C JJ£. ^yiuijUA .4^1_(—ajlII 

(^\ (^_i ^ajlLj ^jlj LaAI (2i _<Laj V Luj 4 \aAjII ^LojJI 

Lij . Ifdj 4 ^jlLJI ^_i uaIjj^lI (2^c (Jj <^UjJI ( ^a (j^xa 

(^Lll j LlLII (2)£. jj A^>ll I La (^a ajLL/jj <2Pj^ _<-u> J^l_uL 

La j_i_ aJjjiSI Jl\\ «jjJla-oJI jJLJI 4 ^ji _<ju» ijLu (2)1 

< IjLajI I jLi .(J-oJlII <jC. 4aJjL-11 I_AJAC. (2 yA I Jj£. IjAAjI lj| 

cjVuusij ^ a A s L^J (jxuJ ^lII ^LojJI (jLL-c (_^ jjx! <LLlo 

(J-osJL j-LLLLuj L^-Lol^ju 4^ji_aLlII (2)Ia <6jjL^-1I oLjjjjJL 

I jl Ll . dll j (JjA 4jlL CuL L 4aIL\JI Lul-^. (2)-o <\a _aLu 4AjjLu 
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JIlajaUat 

!Hl€>laom 


8/7 jljjxJI 27 jlaJll 
2011 q* Jaui£.) / 




ol jjJI Jat (jA CiJjit )) 

•^1 JAl ^Jl 


<LuAj ^jJI ^ t 7,C. -__y LjJ! ^a <LulA J 

Sjrf. <1 o <-^^£5 Ziddy/ <£l4 L no Aay ^-// fjj) £ Llxj £±xJ)/j 

. SjjJui iZi UjuLiIj Sjjja * < lloJc zj Lj l (fi r-cy 

<u .G .M> 


^j-c >A--yj Lo_o (JjJ zsJI ^_3 UjLs j_a^lle <Jt x.A t ^ Lc. 

U-caj) ((jfrz*. jjd^JI dJ^JL* J*N aVi <(JIjlLI JjlJ _cu ^_leJ • AdJil J-S 

^JlC jzxsyA ^jl jJl£. . Ij <Jj^U 6dl <ol^)d II £-Jla^. 

<juJLc Jj-G ^j| i <6d->d-^. J-Jj-G <2_>^U Od^.j 4_ jul^jJI 

.oAjjAl (j-o 6d->de ^ I ^j| ^Jl <dl a AI <j-o^Al!I 

j-i-OjJI ^yA <JLJU&d :^jl_(dJI ld_A ^jLo^-Lo O_^ 

Id-A LjA (Jfi _J dl .<(J-»J_.M.J> A$^yjlal C5 jl9— ^^ 1 

CidjAt dj^.j 4_j| <'v vU« II ^dlll^_cuVI ^jLjJlLII 

.<-l i^Ljujj-cjjJI delJ^LLVI ^^Je jdLa Aj jjn demon 
6d-Jd^y ol_&L~yll ^jLSj _<_u 6d->d-~y-ll 5_ilAoVI 6d_A 

^yA £-_i_ul j (Jl ^y ^ dj_ Sjij «<Ji_cuL_u^fl oA^WI ^_£ 

<Sd_& Jj _S_* dd <Jtlll JjLi_<_u ^_L*_S . QAI dry!_cuVI 

l^J 6jjl_1 isotopes jAUal 5-LA ol_^Jl << jWill 

S&J .<Ju_uL_u^fl O AVI i_.iU.ll ^_S <Lo^_c oVLoJLJ_cut 

J 6<<_ilalJI (^C <J_JuU ^^)-2yI 4 jlJlAj 

^-juu-^jj A J-~yj_(-all <(^£^Ijl 1I ^)jjl \^ll ^ Ic. ^_jlju-ojL1I 

: tJ iuoVI oIj-^aJI ^DEMONS, ENTROPY AND THE QUEST FOR ABSOLUTE ZERO (*) 

o I jj Lm_t.u <a»I j Cuj Lk. 

the collective energy (^) 
gaseous clouds of atoms (Y) 


A ^±1 *\^Jl OAj^y (jLa oUCll dt^l^ JiA- 

(j^^LUil ^yA £^yjuj\ I < A.L(-a J I ^_S ( ( _JjLO 2000 i_J^)lAi -I-OJ 

I JjLi <Aj .(—ul^AI ^JA dl_cjU-o^Jj <<La^Lo2i^ 

yz$2j <dia—uu. (jj£ olli>db ° b^-ll 

<(j^iUa ^ ^ * t vU 11 V j| f I t.Ua i l ^ aU» i 

1 ^ U^ i I <2lkJ| O-it^ ^^y-u I g.i \ 1 ojl juj UKj 

(heat S jlo AjA^J ^1 jA _ uljoJI 4 iLbJI)) j 

.<j jny\ Lc J 

<^lUc ^iui Sjlj^y JjL jL -II <ja.AI <jL$^ Al ^j| 

<J l^-ll I dlls d)_° CJL^^A ^ A1*J I (j I VI i I_ U Lj ijJL^ JjL-yj>_ LJJA 

<jlq j)^\H jIjVI AdAI oVLAI 6 Jju> die idolj . AA1 

. 6 J Loll <_j jle J_ieJ 1-d-L-y oV A ^Uxll J^UJL <_\_sjJeJI 

— * r ^3jijAI 3-ijLsJI oALAlII d-jj-G <0 ^^ JAijjj 
* lj^o ^-11 — _AAI jl <JjI _coll L^jlIAj 6dlil J_»lA 

dlJI a (i II 6dj^LujUU lyGu-y LlU ^c-O-cuJ ^lUll j_2_aoJI <L^.^dJI 

oljdl I jlA_sl ^jA y ^ \\a \zxa AjUl CjAju-oAJ ^-'y^ll 

’ w *» 

olel_call A (jA ^ \\a LA <j2_jijAI iid ^uAI 

.<2d i^jdJI 

l ^ ^xaUj j A 0IL2I <6dA ol jd-ll d-jj-G oAo oU^ji_o ^j| 


^_i_ullll (jjA 


*JJ4- 


- jAAL - 

i <aLt> j ^lAyd <dli^i-dJj-ojdl 1 j^_aaJI ^j - 0 Cj AjJ 

■ (((J->J) > *<^> ^ Cj->jAc.)) ^cdj j (tif. 


j-yJI 




elementary a^/yioUi 

<J_clJLJu_u 1I jlUilll (J <^i^l <ld^_a CjLc-j. 


jjIjJ {yA A AA ^jljH ‘d^ 

A[ A All 1 x 3 ^ o-° < particles 

.^>^1 <JL0ii»Jl (±lU-»yij L-xUll I ( 


CjI jld-ll J cxJLJ 

■Uao j-i-^ilic. ^ iAi jjOk. (J^-du ^U~il 1 
(_^l CjIjI ‘ Ao ^tjj^JULO dJllAj 

dAJl —Id A>1^j dG-i^ALll & —jld (_^J—^-1 jJ—J 
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Mark G. Raizen 


l (ft i . S . I/V> f- Lu^>j / ^Lt-LLt-Liy^o 

Lg. Lo j (i jLujjl ul(<tS\i 4 jlo l~\. i 

CJISL) (tfnl/j £±jj.xs-JI Jj 1.^x1/ <SLUld)l 
(Jj (J ( ^jl£ (j LoJjl^j . Zj-oj^SJI 

(ji£ (gSii .l> ^Lj-iAj/ 

4 J a (L-xJaJ! • '■'/*> £ Ll) / , < if- Li^J^yC 

L/uijj} (((J^j < nKfl j y /j u 

. (J.I LO 


jl < SjLo dUjj ((JfULA \£\ \\ j is*i\x I < I^S. ^ 

Sjm'ysi j <jIjl!I ^UssjI ufV) JjJxj .j,jjlL Lftj \n s 

. Sj^^JI 6JJ& I J \* S 6jl£j|J 

JjLa . J \3t s _oj <_SJ^-X_o < L_2k. ^ Lu Li C, I J-» J sJ 

I JI <G 1 Lo Lc (jULJj 1 _o | JjlS (jiJ- 1 ^ ^ ^ ^ 11 J 

j <4_iJaj a 6 J.C <_uj-o l^a 1_o J^Lc ^_Lc 

6J_Ju_> Jjjm_‘-‘J <j(-S <^JlS ^JlC J V\ \ 1 

$ ' * 

£\j _<_oJI O I J ^jjsJI)) 6J-& ^jl 6 LjlIjVI j^ 2L> Laj . 6 JJ-o3 

^jl ^Jl3L s Lox> < 1_^3iiUaJ| ^ V- • ^^ ((4-JLJJ) A^i 1) _S 

(i^JLtl jll I I J_2^ *Ljlj^j 3 _<_u Cj IjlJj^J I ^-JLO^. _<_u 

(Jjlo 2000 _ljjlj c2L1LljI I j| <JIjlII J-^ 


Racing Bullets (*) 
quantum physics 

antimatter (Y) 
vacuum chamber (r) 
monoenergetic (i) 


{J\ £\ \ ±k -oLt 11 CJuLiJI . <JLJ^_CU L^J I chips oil u Ml 

<Lakiil k_si_ Jj^jLcuI ( j-o (j^jl^-LJI cj j 

*^ 1 p L*y iSJ) ijr^ J <L^.llll j \C- <_tA^LaJl 

4 I a"\^ a _c t^_liVsII 

_(_u_i Lojjj (Y) SjL_ciXI 4>jl—l>lj 6jl_II dl^J_ JULi 

^_lc 6 ^jJlj-oJI cj!j r^ll iLajLs Ijj^jlI 

^jJI ^^i-ll 5 ji _cuLcu^fl ^LjJlLII <Jj _<_u| ^j£. <_»L^.^fl 

£2 

dll^N <\ x A CjI^ ^ O ^ 11^1 >_^(^^.1 IjJjlLsj (_j _llaj 

. Cj 1 A \ l i i "S. 11 Cj Icj_<_£JL^ 6j^^J-ll 

OludLudj 

( JX uJ 1 ^-JlS ^^11 j CjI _IjjJiJIj CjljjJI lJI _ 1,1 

Cjl^)Li- jJu-OLjbJL, ^jJJL^ljJI IjJLi jiJ-OJ *<ill 
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<ji_ jlu xUlUlII ^3^1 < LoLoj j_< aj!\a!1 jj_jlc 

. AnVl ja£. A^ill &Li2VI ^A Ldlj 4 Aj2a 11 
3^-lj (<jli i A> 3 jgjaj Ijj^CL s 421 4-Cj_<_a_> 3 (jfi-fl Ja! 

jd jd2u_ul dJj 3^ VjJj . LlK 3 ^ ^ai^JLlI £_o 

!(jXl^L*_a ‘ 1^ niVl ( 3 £ ' L^jlU-c I JjlLI 

£ s S ^ 

6j_A ^A J-jl_clij (<Lu^\-ju^ 

^Jsuf^ LaLI 4AAj_a <jIaJI CjIjdj^. ^A 6j. 

X 1 (jV 42^ua 4 b^. 11 6J_A ^jl .[ihUUI j _^ 3 / 

1 dho*ij <4 ji unlViall 3 ^ <VdA jJj < IjIdLa AjIjJ II 

9 

3»o J 11 (jlj I j_A . JJ^JI jLaji _(-UJ Laj\c. 4.J_t n JV\« a 

. 1 i.s\ \ I ^ a << \lV\a a j_A CjI dj^yJI jd 3 ^ 

(jjJuJI CjIjJ ^3^" Xjl &l2j2~dj J->A=dl jl^Jl l2u2_> Ja! 

cdl-id ^A .^jA /vaai^^I ^ iSjlHI 

** ^ 

J-oJLJ jjb < Ljlc jdc ^jJ J U^J • ^ ^ CjLoji_<_<jl^JI 

SjiaJI <<ds_ SjJlc F> 6jl_lAi ^c_ij(jJij ^3 <iaH_ <_<jlo 6j(J_(-0_s 

LajIj^J dsAj ‘C£jdll ^^^Jjw^JI L-Sldd ^2 £_3j L^-coAj 
L g-Xdl S3 ^Vl jaJLsJI (Jj^. Sjdd Cj2j ASj . LujAj UdjL^jLI 

Ij^. <I=Lji cuj ol j JI 4-> Lfril I ^A ^_Aj Jjjjl ^UAjL-ujii^JI 

<ajL j^^ j iijlc 3 ju_uL^j dlil_cul ^ 1c. Juxlxj> <<jljlLcj 

.jlj-cuVl ^Ijlc oljjlcuJ^lj^J 

j .<j^Lcu ^ju-ujlLulS-o (JjA^j trap L^jLil^u^l 1 n Ai(J^ < (ill 
CjL^jJ LaJj^JlLI uJ-S-i-^^l < K a nil 

<JLO ^y& <^J^“ C^O clA^ 0.01 <^.jjj| ^jl ^-CJ .dllj (j-O 1 

1^ \*sl ^chilly 3 _jla3luo jJjj (^-1^1 j^^ll ^-j^JI ^^ 

oIaaAj 1^_jJI o 1 ^ jJI Jj„V.^J 1 1 J-~v 6J \* \ 0-11 j I_o 

.jji^l 1_A J_sj-a 1J <LLijla jL^jl \\ \ 1cj .^j^.1 

j dL^il ol J (Jjlo 

J 

j-^.1 (jl J—ys 5_o Lc ^jljla ^—a j^-sl c.u5C j— aJ 

SjJlsJj < J_^.1 <5->jjJl <JJLJ>I_OjJl ^IjJsl 

9 ** 

^_a OC^JL^.1 < jjJlLILj J i^JLiJI < \V4l Oul^ JaI . dlljj ^1 2i» 

<J U. 1 ^ la I^ Lj < /j_»^_oLl3lJ I ^j^aI I O Llaj Loj 

jcJloj ^ < ii 111 ~olil^)) 6jl—oJJ 

jj^juJI 3 V^~* cjl • 2001 j 1997 ^-aLsJ ^LjjlsJI ^_s 


One-Way Roads (*) 
supersonic beams p) 
.^Lij jj OjI jS ^jjujla jl ^jLij jj 

^Lij (r) 
atomic coilguns (i) 

<(2000)11 jjaJI u^tlxiajJ-Jjj Zat5£)) Bose-Einstien condensates (e) 

(jjj^-lll) .54 Aiua 


^j£. 3-1 L^jLIjj^ Cy* (S ' _*—<-» 3 ^ <icL<_<jJI ^_a 

3 !-^ 4-j|jlAoJJ j . <cLi_uJI 3 Ljla 20 3 -° I 6 J-A 

icj_ <_oj 3^)-^aj i <_ 2 j)JlJI 6 ^) 1 ^)-^. <L^jJ jJlC ^ I ^Jl oLljj^- 

£^yuu ^ 1321 '4J 3 < 4-C L_J 1 ( 3 -° 2000 ( Iaj ^LLs LJJJ^La 

(Jjlo 4000^ j^A^>ll ijl^<-ijL*Jl <JUJ 1 <j3j^ 

<4 /\ \^Ijlj J s _9-^3 4 ^ ^^ 3 ^ <^J-l3 4 _ljl3lj Lo^ . 4a.I <_uJI 

6j. \ 4 \ I_£^^Lju4 ( k ^yA ^\C.^J1 ^ 1c. 4_o^ ^ 11 ^j) ^ A 

I jl :4 Aji jlsJI 6 ul^-» I 4 JI jkllJ J . I Sj^)L» l^_j) VI tiiLLaJl 
J-yo 2000 4 _cj <_oj 4 - 03 -JI 30 observer e-^lj-^ d 

3 ^j ( JjJjJu da-U d^)-^- O L. 4 _ x ~ u ^Ls t 4a. Led 1 

e> y Ot“ ^—“j^JI *jL>^ aJ^—f 2 

Ijlkll ^yAi-oJl 3 ^ 

3^3-^dl 6 J-A O-dali-ul Ijl 4 jI ^ 33 

J3^. £j call JjULt-dl jl ujjljVI jaL^rdl < L^_alL)l j 

< I Jl^> » 6 Ji^ Id I Cil^)dl 3 "° ^-° 3 ^ J ^ A<> LifejLs <i=LXjjjd>l 

. 3^1 Laj_sj 3 j LajLlLu-^I ^daju_aj 3 3 ~°J 

j-c 3°^^ 2004 ^.Ic I Isjj-s lo t 11 dJj 3 ^1 

4_*_cL^ ^La^] < 30 ! .U> 5£!jl_ cVjlcu (33^ 

CjIj-S cjjj rotor ^14-i LjdjL^-o cdl^j .^(^jJLil Jj 

3j- 3 4-^3^^ 4-Cj-<-o t xs~i\ ^jl_ <_uj 4Aj_<_oj I 3 LL 3 dj^JLi 

<bL^- jI ^ 4 ^3 ^ 11 3 -o 1 aj Ijl^-^j dJj J-S_i . 4 -ju j) < 11 
ic jjuj cj\ jid-Jl ic jjuj , ojl^j receding saiyu jbJi 
<jljdl 3 c I JjlXj 31 *JI Cjl jJ d3 Laj\cJ . I cLoj iajpdl 

6 jUI ‘ ASLxS LaLaJ < L^JUlQl^. 4 \\j ^ 11 L^JIl_A LLa J_4.l_s 4 j1a 

„ 9 

. J-3° ^ j 11 n »_ 3 i - ^ > o 

13 ^ 6 j(J) i ^ ^ < 4 \ ^ 3 d 1 d-ljL» 421 J_i£. 

<3yjLA .R> .2^1 j2j . 1 J_^. 4 AjlSJ ^ a A 4 lLoC LL^j 

4_»_aU^ Electromechanics ^3^4^11 JLu 154X1 3j-° 

1 JjJLJ jLdl • l^y^Li-O LclXQ. [3 -<_U^ I -1 j 

<coilgun (r, ^JuL-dj ^>aa 3 lkj 2 ^ aj 4aj42 3 ^ 

jyA 4l^\» all i All jlll ^_ SJj j* V_ <-u j-A jdd.1 I J-Aj 

_<_aj ^udj 4_i_< u\U\4 a ^_u3_> <4 j2)3 21 _‘-<->I 


jL^Aj) i_J 

Ji*- ^L^3I £JJ -COJ ^jL 3^ J-OAJJ . JjjLJI 3^ 


CjIjLlI L^_J j-OJ 4jdjJ 4 j^J_cu coils 43) £jLJu^ 4 b nb <I 

3^1 ^ 1 ' 11 <_ ja^2jj • 4_i a '< \U\4 a Vj)Q^ Sdj-o 4 \W ^3 

3<t i <ijJI 3^j-o <bar magnet ^1 cuVL ^ 

^^3 4_3LL° 4 x^i \ g^jl m"\\ ^2 3"°J . 6311^3 ^dl coil 

<3^jXI <Lu& Lt-£ 2>31 4 1^12 3-°J .ejA^dl 

31 dj- 31 ^ l-A3bLu ja2 3-°J “ dAJl 31 1 ^ ^^ l^- 3 

4l4.-^J 3 =l ^ j *4jljla.Lj 3^ ^3 jbdl 3' jy*- .4jlL-^^I 1 ^1c-j _i_u 
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tfJJVI 




>U\4t I 


^0 <s* l 5^ ^ ^J j lK^ 4 ^ U 1 ch* 41 a.jaII JSaj 

<(l^jj| ja. 4a.J j jjaS Ja ^1 jA4A. 1 Lxa) 4 _l!U, 4Xjxxu 5Maa 5J ^ ^ ^1 L^JMbL dLljj <( jiKU jA^rJI 

Lr *jl lL jJI £_ajil jt£j .atomic coilgun jJI Lr stjl <i>jJI ^£.jb Sj-ua. 51 j 1 5afcl— ux&i Lfrlkiu ^ 

^ijJLl j 2 i,,, iU\4 a Jjla. ^L\Vtuib cJljI jUI £j j_lxlU jSLIjI Lsu_t jaa La'M—uj Jaa^I ^ coilgun 
d-Haj <olljjA, jl Oljj ^L-bjV dLljj <jai jS* n j5L-t<ti JSA j L$—ttt4*i 5j£iJI ^jj—ll 
.(_£jjjJI JjjaJI jaaLi£ ^tri* ft J^u-uj )jj&j (^jja-J ^LaJj (ij\ 1 1 mh'it n 



.[84 UrtAunJ! 


^ 4 -% \X\ jUdl oLa-u-ua. LbLuj 

^jLaij (j^a aJJAla J^alL&jjjfc 
.(Ja^-u^l ^ 3lir^4a) 4_ul_» 


j-ii ibJabJI 4AKia jUdl Ja,j_» 
JMa 5Lai Jij-ui <4Au^ 5Qa 
.4_ujj_a jji 4aja. <11 \<>i <n 


j^j^ull jijJJ Jaju eiuS 

Jj^j- 8 jUi 



Sjii J£a 


© 


(_£j$ jJjj coil (t-lla) 4juaai j ^ jLu 
1-tULI (<Lal<Aj) blUALa £$JJ 4.U-U.lR'Jt. 


.oj^aXI ^a-uaaJI ^.hi.1 I jj$j .4 juaaijJI (j£ 



2 ((4jUaaijJI) 4jUaaijJI jSja ja_UAtaJI Jjuaj jbfc 
.UC A_u_uaJI (j jUl 2 -^jjaai <^Ij • jLlaJI ^-K4> 

.2_lLusVI 4o£jaai ^1 dbl 4JLa£jaJJ 


0 4jlaJ'jjJI jab ^xjAAtaJI d 

ilc jaai 41 ^i'4 i a 5jSJI jLxj j t 4_JLUI 
.<LLaj£ jju jXJAALaJI 


.Jj^l jxlill 

£-0 J (JL?^_ LjU -*J-^ ^Ls-oL^. °JJ 2004/2 ^—tiJI 

^ Li Li jJlLI I ] <^jxi l2 J .N> 


j\ _u i L_^_i^ ! LajLLo (J _lU I_ 

Cj LiI (J c j Ic _<-L — Lcj^-J £j LI 


6L^L J'tnl CJ LVI a ^j9j — 4 CjLI^ 

^JlL^j Lul^_oL IjJ Lo£. clj^l_<_aJj .j^.VL ^jxuJj 


Magnetic Brakes (*) 
the periodic table p) 
ground state (r) 


Cy* jj-ojl1I j ca£sLl£. cjI^j LJlc ^ jj JJL 

(J^ tilt jajJi CuL^jJlj ^ J-> JJ> ArfO 11 JjLC 

aJL^ ^Jl (T) ^ i miL-uI 5JLi. ^ j,A^aL jJ 1 6jj& oljjJ 

. 4 \ WJ 1 6 A _jJLH U t_j_ux-o < 6 j ^j exited state S jL-lo 

J-ojjlj ^4lJI <jju^jlL1L ^j^. 1 4 i iVi ^_S J_2j 

6JjUI oljjJI l^jL ,6jUJI ,J1 oljdJI ^ ^ 

jnu ij jj-Sbi Lo JjlC L J^jJLi 4_CUL^J IJjlU I j! ^id) 

l-ja is*i\ j^JJL jj^jlLII d)jj 2h° l£Jj • (b-LJI ^jaJI I j— a 
j\ nil ^_2 ^jj_ullJ 4_iL^ 4 jJLc 42L^ Jj) 11 IJ-^. 
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^e-iu-uj gate ((3-^l^j)) Lju jl cjljjJL <jLJ<ju> ^_<_l 

Jl^>.1j fcLiJil ^-2 La^jlC CjljjJI j(j ^)-gj 
4^ |^J /- 1 \ \ i <4_3_1 jLJlLI < 1 \ < 0 \ 1 1 _Jail j LljL^. dljliJ 

xLlllu I jll <Vjl .jt±iV <one-way gate aL^VI 

^6(Jjii Aj 3 . La jlc ^_lc Si J^fl 6 j-A Jjlc e- Ljl» 

• <£_>'>=“ £—6^ UJ J C> j*—f^?^- U^^j| (_y-* 

CjI j j IjH a 1 1 . jj-V-gy.,^. ^_ui^l id* 2\ 1j 

^1 iL^.lc j <Llj)j _Joe <j jl^-ll 

j^jjJL) <_il^jJ| I_c^g_<_u I jli .<jI^jJI ^L^sL <^jIjjlLJL 

j£ jILoj < jy\_ojJ| ^Jl ^LcojJI <JaAS J-^.1 j fcL^Jil i3^J 

HJ 

V I ^_LI ( j-OJ .<—JjUJI j£gj (^ -3 olj jJI 

jUJI J <i±io*JI 6j_A ^2 CjIj jil CjLcj 

jlalll <^_yj • L^_ig IA—■> ^^Sil ‘ ^Sjlj^JI iyjA (^ 

<jlLoC j^C LlK UMjL^I <jlLl*JI fcj-A t 2 h (A _ \\ ^gLuAj-aylll 

£\j _CUJ dllj <<jjL^JI {jA <j-oWI o-uL^JI jLiJI JaA IS~* 

yja f-* ij-^j 

± J)L*-II (J-*-y 5_util) S^Jtl^JI _ <-*■> 

jifcj <<jjlj^» i^jA _L^Ju jLs-JI AA-oSi A ^ Tnj . ^_LuaVI 

. LfrJl AXA jlu\ AaC AyAJ jl jjJI £C_J L. A ic jJjl^J (^j-ll ^L-ojj c-U-caJl 

I A^t^fl A ^_S jLc <ju»L^_jJ| A -s. \T\II LjljjJ dlJjJ 

• iplj^VI <jijIj-^. I Sjlj.^. o^-lj 

iil^j| 5-LjLs 6 jJs ^]/JljLjJlL1I ClCjj 1 ^jJI A K X nl I ^jl 

^jl jl .^LjJlLII ^>jI dlfrjjj Jj _U <6j_A oljdJI J-<-OlS 

^1) <la j*. ^All <1_lll^ jUJI entropy 

<JLJJ^pLJ | ^JjLTVJ CUJ ( 111 I dL-C IjLJ J| 13 J—^ 

^_S <JLsL-iS| <JLiJ|^JLj| j^llSlj <<ilU L_<ij_X^ J Lc 

•J^l 

<Jj 11 C j 1a £-j-Jsja CaAj <1 L^-s.^1 6 j A 

s <1871 j*Lc <Jj>J LJJ&A .C J> < LjulA jJI 

CjLoji _ca^JI ^j) ((^lljjU. (j)lj-» ^bjJ j ^jlil)) 

I j_A . cuLjlo SjJ) is*i\ 5_il J-l J | ^cjLLlS 4jlA) jJIJ < cjUJI 


Maxwell’s «Jjj-<_u5La c-uj^» ^uL lJ^ ^1 jljVI Jjl^l 
dl^l-L>jj^a^lJI ^lUI ^UJI d\^"\\\ <jI I j-sj <demon 

.iSlkll d 1 rt ^ y q^s .^ll^j" . .1 \ 1 a\ \ \ < jt»_l! <_UJ|^Iij| X 

1929 ^Lt iil^s <CjI 6 AC JJLJ <<J j^, Ini .L> ^UaJu-ul jjj 
Sj-O ,J$ Cuj^slJI ^1 ^^IsLa .<1—-y^k^l 6 j_A J— 

CjLoJ-U- ll £> j_& I JjL^J . S J Li-odl <_j) J-1 jcjlAj oLqj-Ljl^ 

Devilishly Cool (*) 

(jd>^') •C5J , ^ J ' J>^' 0) 


a_ulill j-ij-uJI ja 


(*) 




l5 jl^. IjLt S\J\ (j\ jl n jJI ^JXI J^JLi jl JXJ 

jSAu <( jiKtl jAurJI djlj-4^ 4^i.jjJI j—a Aaa j^ ^lj-^1 

j^ j^jl^ j^ 

Sj->j^JI A iV4"J) j-4-^j .JUj j*3 ^ji jl ( jJLbXI j-W-JI 4^.jjJI 

4_j|yj JLdJU— ujL 4_»Ul 1| J^l j j^_i J iJ_u ^5—1^ n’W t.) 

^UjLUl jjCll ^1 J JJLJ <Luibj AajAA tjA Aa^Aa—ujA dLCiyi Sjjlaj 

j a jXaa] ^ oljjJI 4-jl^yll jl ^ SjSAJIj .j-<itfc 

ui J t> 6^i) L5 Iu^ ^ , ^ a - >^ JI 
.(L^AjIj^. 4^a.jj L^a) ^1 jj^oj 


,2 ',,, 'U\4 a SjajAA 

U^ 1 ) ^ 

-Hie 

la^i OljjJI dOA ^ 

4juA^. ala Lsdit 

.3_uL3 4JL^ 


j^J jjJ dsja. J^=di 
iljjJI OVU (^1 j^=JI) 
aVLa. ^1 *13^1 t> 

OljjJI) 5jHuxa 3 _uLj 
Ujdc <(^|jA^JI 

.L^^U 


^ CijjJI diji 
L^-aljiKu^l Ait s-l j^lsJI 
d_JIAjj^JI jj-tlll daj^j 
i^lUl ^-Lc L&j j' ' Lxa 
ja jaj^fI »-uLaJI ^ 
.aJ unt,I 


^ Olj jJI jaAj 

' ^QJI jjAJI 
^Ija^ Ciljj ^1 4-l^a.la 
eaaLaJI ^ SjJjal^aj 
IS* . jaa^l 

<1 (j i <i^ i djlj^aJI da.jj 

.l^laOlaa^l 


J.UA.L1L) Caljjll j^ajua 

1 ^ A ~V 9 4 rft j A.U V ^ 

JLiJI j^aai .^5-L^VJ 
.dJ^aa JMA 




1 


1 


Y 


3 '...' U \ 4 



A 


\12 




7 






) 
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JaLaa> ^jAjlsULJ [I_ uLLl ^-2 j-2^jl_^A J jljljJ <JLaL^. ^_2 

la_A 1 \Tl J_ ClC. ILdlAj . la_A <J Lla_2 La£- (J-Sj_ CULA JS_CUA 

^ aIc. (d-irvA ^_2j .5 aI^jlU 5aj111II c_ajI 1 (jAa t j i^U a 

L>ja d 6^j j J_laju Laj\c <a I 14 <2006 j ,76 djl *7, a 

— Sj j-ll dJj qLq jla.A <jla Jaa^a ddj-Lll Ij-A <|j^.l j 


AiAj La LaA IjJ < <JLJJ|^JLJ I (J_ 


^jl l-AAJ <dJ j 5_sLc2il . 5 aAJ jAA^fl ^j-O 


Ids 




dlljAj <jLaJI <jljj^jlj! d 
J a lid. Hi <JJ^L—<_u> d l£) .^lill ^UJI jSii 

LaIaj-^-2 ^ 1 * a cjLojJjlaJJ djLaJI j)^ 511 £_aj < Jj!4e. 5 a a A i 

. ^La^I 2aa J-AkJI ijuLojlaJsl jd^. Ijj^-A IaaLI^. 

<<Jjj nt\A> < 1 ^a a 0^3 * JiS-2*21 a.\ a*>» djlIS dll 

* 1^ 

' ^ ^ ^ lljLAulsA <<Jj^Li_<_u> (J^. L^jlS Laa 


1 u-° io^ oA^JI 


dJ Ia^a j-d 1 d-° 5 aaj-a <]_( 

C^LaL^aI ^_2 jaIW n £j~i* \11 djlA^Aj-Ll) dj _ 2 <^j,jdJI 5 -aj^.) 

6 jLijJI d^ ^JLi ^ 2 j < LaUSajI Jl I £C_ju-oa d I JaJ .5aaI j lo£. 

La Laa djl 3 _■* j) *All 5_uI ^_Lids I 

l_Aj <AbAAA diljJ_II 5 aa jd^ I 

jj^jdl dp _IdJ .&L^aVI SdJL^dl ^_»l^-11 

(( Jj j H\\x\ ClUjAC)) dx£. J- 0 ^ 1J dj ■*J-d 

LcLoj _<_u> ^jj) (^dl d-^^ll 

<JLdl 6jjfe 3 • 1929 ^lc ^_a 

<JlLo£- jj J ioj^ • Ot—2 Sj I J-^s 

i ^aJL j . sA-^.1 j ddd d*p ^ ^ n\ *l<_u dx.V 
Lj-<-uL^. Vj L^j Ldl^ < Isi^ liLijd. dp 
^\c. IjLald CjIjIj S jLdil ^1—JL^-i Vj 

dd d(j -Ciljdl d-° d 1 ^Lojldl 

IjjJsl diJL^ d^ I ^ a \ ^ J CjI _od*-il 

.LiK 


(*) 


6 J-C Jj^a I Cj J->j 

Jb^ L 

oSSa. jU) .< j’i Ji jJI <, 


tAAa. 






03*3* 

1 •_ JJijiuLO 
GuijAfc)) 5’jSi 
<« Jj^j-uSLd 

3^X1 dJj 

4j1 JJ-lj (^jj| 
IsLLd Jdt? 
JLloLujjjJI 

" dQJI 


_d -dJdS ^ id' 

<-ij_d ^ uLid-s 

d-a ^JjLo-c <JLiJ^. <j 1 

dd 3 d^ (J^dj (S3 _djLjK ill <Jd_ ljj 

cj) jdll j-i^d-l UUIqjlLcuI wdj . ( 3 till oUj^ 

<—L^ai. ^1 CiUjJ (jla. 

. 6 ^J> d-° did^ d ^d 

& 

LaLluj d^l Si jVI <dd ^d-^ 

< I, i 1 aC d I LpJ UL&J& clujAaJ d ^- 0 - 1 ^^ 

dl d-° <^J-L — 4qiAaII <Jj^Lu_u> d^ c *-^3 

A,^ clul^ < 1 A ^ A I Jj J ^Jd CjLa d-*-il 

La^ 6 L^*^I Sj _i-^dl 5-»l ^-1^ lP-*2 _^-lj 

ljj d^llol ^_j CjjSs i UJJ) 11m A 

jli d^l^ C/-L^ _tiu) d^l^-° d^LL^- 


dUJI 


yXJijdLHJ jLiKu^>VI J 


oUUdil <CiljLidd^J Ciljdll <1 ^j-2is flaJill d^ 

jLlLu-^L J \a_i Sa I Jjla d>di \a i^H 1^. JA2 . I a 11 ^_a SjjJ^. 

<LajJa\ 1 I idL^JI Ld^LeLkS < <_uljjJ La j_sjd 3 oidd" 

—L^t^K\a.^ ^1 coilgun jjjJJ J- 0 ^ • ^—^-aj) a*\ 11 

d-A V Jj -S J-AJLJ <_UJ ^d^ ' ' J —J 

I jlj . LLL^ (_^JoVi Ul A ^UsljV 5a_x_UJlLaJl 1 I ^jdl 

dl JjAIa dd 3 ^ d^^ s <5-iL^ Sj \k is~* CjLLij_d^ ( *^i^ 

<j-OlLS2la CjL^jJ <S^I^^JI CjL^sjJ \ 

ollidpl JP^2 a i Jlill J iju a ^ la ^ .4 jlaJ a^ II j_aI jkJI ^J-<-aj 
C jLal_CULA LljLlAJ^ Jd-ajiJI 1 ^ V\ A i <S JJ.K A CjL^sJ-A ^1 

d^l c 'a^j_^JI 52LUJ1 ^1 <^L-JI dj^ cdJ ‘ jLiaJsl d_° jd 1 

j-iLlS <jlL^j dd ^-^- c d^l ‘-ll_^3 • 5a jLaJI Ci^LcUlJI j_ 

d-ll I j-A 

^j .Aj jd 10 ddd" ^—ed 1 ^ c£sd"i ^— < - ajl 4j Sd^ ciILlaj 

Frontiers of Trapping and Cooling (*) 
single-photon cooling (\) 


dLn a^L^Jla dLl^LU I _a^ il^Jj < ^cjI _3 j&ty\ 

ji 0 

:dd^-lL_z^JI dyl-A ^J—llj .d^d^—‘- 4jLO d cdJ 
j\c. 1 ^ al^^i 5 ajL^. Cil^jJI Ci_51c. dLl .^IdjjJIJ <^lj a^.II 

dd^ ^ Ic. <L>J) i A «La j^J\ 6G-A di-ii^^ 5 _A^^s 1 ^ ^ \ \ A 

(ilAL-yj < i^ i a l^_ild^l die. Jaja ^ I j a 11 djl Jslll Ja ^ i 

djIjdJI ^ iA^k dd^ ^d-e!l •< ^la A 5_sl^_> J-A£. LlLclC JjLSJ l-dj 
6-° aLd 2 ^' , ni ( _ f 4i ^ 

<Sj-1oLla d^-LiJI ^_p£. i^dlsu-OA dil^)dll d^-l 3 • 5lLcl djd 

J! djl jj _ II . T J\i dxpkA ^ tuned lJlJI ^ d^ jj. -jL 

djl^)jJI dl La_sj < JjAjla ddd^ I_Aj"\a u < ni ^ I j-A-^k djl j j 

9- 

V dUdJj dpA^JI <1 Ad^. (Jjl 2 d-° dd p-^p ^lj—d^^ L5 ^ 

1 \->k ijjSj .j_<_<jlWI t_uL^JI ^1 Sj^aJIj 5 aI^jJI d2^1 a jd 

£ d- 0 - 1 ^ I (-AjLiJI i dj-^dll JiJd 0 Cil^jJI ^'A^ ^1^1^ <-A 

. LJUk j-cuA^fl <_uLaJI 5^jll 
<2008 ^.1_c 5 aI ja ^_aj 


< IaaaI 


i'3i 


V«1 


_(_ul IaJL^AjIs LT^ 1^-iLl J . J ijAAJjJI djl jj ^.1 s.\_*VA ojIa 

<jd-LLi Jajaa-II d_^ La>xa1J /9(( j_^|j ij^LlI)) 


. Sj j d^ d^jAA-l S jAdC djLs^d ( —- 11 ILl i ^jJI 

^La-Al^. d-^] <i^d-° •^ > Ld ^i^ < Li I ac. US 1 a\ i ij 

LJ Uk J-aJLj ^ jJ IJ <dxij 1 ^ a Vi jj ,A> <JjLAdj [ Llj Lu_u I J LlIaa 
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LjlaI _<-Lj LlAJaa ^J_a 




IaaAaJ 


d^°f 


l^J (jl < Jj_ aaa dj_j j&j j_sjjlaJI <1_iaAj d_ aIsjj I_ajJ 

jl\l^ JaaaA 4aLolC Cj_II J LaA . L-Ouil 4 _o^_c <1_ila£. CaI _A 1 \hi~i 

^jJXjuu! Si Jl JLaAa _<_uLi j- y.\'\ ^j^jJI JjJ^dl j-j-oLaC. ^.hia ^ 


J_oa_a d^ Lojjic. <<^>^1 .E> lg_cjliJ <calutron jjjJUlS 

^jLbuJI ^^jJi^jiJl^JI^ Slj^fl 6jjfc (J-A-OlAJJ .^jjL^-aLc ^JjjU ULC ^A 

< 4 lT\ 11 ^A I_ LiaU Ia^LL^. 1 i d^- 1^ 1 l_A_IjL-vj ^_a!) 

^LlU-o ( jxiLcu^fl ^A 4 ji _JuJ lj_Aj JLoJll_<-uL 

( Lu-Ujj ^A J(JL*_aJI Ja->jJI lilI j — l is*i <Jl£ 

JjLoa JLojlju-uI ^1^-cVLj . I JjJj-a J-AJ 

^-3 UslA J < Jj^jlaJ I 3 (( Jaj UI^ CaAj_A£.)) ^.J) ^ aX 

<1a jkJI J • djj lll^JI (j- 0 j^l±> I _ < - 4j J 


jl 48 _caJl^JI Jjlg i^jUsuJI * 


jLl<^ ^lisj s 


<<Ju-uLcu^fl CjL^j^LIj ^-JlWJI ^'iLsJJ d^y^Liil <168 ^jJLJLi^JuJI 
6 Jj& ^Jj^lll jLujaaVI d.tArv (j-° (J-AjaUl^. Ld^ d^ d"° 

d^ I JAA 4 1 ii X A Cj I_ J-a-OlS I (j-° haAA 4 a1o£- 4_Aj^LJ I 

jaUlA 

Jj^aIu d-° \ \ \\ a \ < dlL d-° ^LaLJjlo I 4 A*t LJLa. ^ iTnj 

<JU_UaLl1sI_0 (J^Aa. A.I . W~ < ,«1 Lt-AJJLA L^jLcoLlA ^JLi 

^3-^- focus j—LL lJ J^AaJI JLcJU cul <CaI jdJI 

resolution j— ui J ^j)*AlL < Jjlaj U£ <caI jj II 

<6wl^ (j^-^ Aj .(J ljjla. I jl JaAA J^a. 1 ^Jl jlx> jJsLJI cjjLaj 

9- ^ 

Lo-o ^ J I (Jju-aLaA CjI J ^j-A-1 J \*\ AjULaJ Cjl^)jJI jjJJLJ (— J LJJ^J ^j| 

^ jJ I < optical lithography ^jVi a <: ^ ^—& 

CJ^axiL^JI CaLu—<Jj ^jlju^ajJ <J_OJLJ_cull 4 ;.JL,& jJl <Aj>jhaJI Jjla 

^ullil ^_1 j _tlu I_ jla jSL&j .computer chips 

< bottom-up cs-1^1 tfJi J4-«<VI c j-^ 4 j^)La 1I 6wi^-A —aLJI 

jSVI ^top-down Jsl-ujVI ^1 ^ 5 -l^VI c^LsjLlil ^ Vjj 
J j^kA JLa JiL^Ju-ul ^LJI ^xic. ^ (jVI LcjaCo 

.((atomoscience CiljjJI jaJ^» 6 ^cj1 
i 1 '{\ £\ ^ JrylUl I j § is~\ 11 I I LoJI j_A 

- c^l . jjSUI llxk Jlj L ^ ‘. Loj) j dhj^ JUJI 

■ .cJLlA ^jJI LjlL-ajj (^4-11 LT^ _ ^ _tjjLA^Ij 

- djIjjJ-uMJ £-aIjA - 

The Spectroscopy of Supercooled Gases. Donald H. Levy in Scientific American, Vol. 250 r No. 

2, pages 68-77; February 1984. 

Demons, Engines and the Second Law. Charles H. Bennett in Scientific American, Vol. 257, No. 

5, pages 88-96; November 1987 

Laser Trapping of Neutral Particles. Steven Chu in Scientific American, Vol. 266, No. 2, pages 
48-54; February 1992. 

Scientific American, March 2011 


^j-ll) ^.jjjjlajJI <Laja1aaj — ^y-^Jj'-^-ll l-^l 

(ilj—^1 ^ ^p^j-ll o^j^-ll ^-11 < —sl^l ISjjis 
^ 5 -^Lll ^1 ca! \\*xu~\ ^ij . C/yjjy* (SJ^ 

^Lo£. J 4 UI] <dllAjS .J .T> ^ j—\ \ \ K .D> —<-ul 

jIaLaa-a) 4_J^Lla J^aajj [MIT all ^S L»_c 

<jJUAJLaJIa Jj^JLaJIj JjI _coJLi J-Sj_LA ^^Ls JLoJLJ _(_ul_s 6 J-SjAJj 

<Ajj 1 aILj ^j^A^fl ^jUajJI J_Jjaa ^A Ja_ Q 1 ^\ ^ ^aJ Lo^_aI jaC 

6 J-J J_a J^jI^Ia ^_Lc <^JAaII ^J-C ol J^aJ l_AS^jlaj . _coAj 

. Lu-i-oj <-Laa_cuj CjIjJL-a I-AJj^jlaj ^/_aj^J^JI jIaLlx-^V 

^jIIaa jIaLlia^I I cLoj jXJ^Li J-aIj _jjAj Jj^jlaJI ^j| j i£- 

<L5 JllJI i II UllJ . J_SjAAJ C^liJI jj-l^-ll 

^a] ^aaLla ^_A ^411 <<jlAa1aI1 qL-uLlaJJ I Ja 4aJLsJI <aJI Ja 

. 6 jjLJI cjI^)3-L 

UjgJAAJ ^J LAJ^aJI CaI^)J jIaLliA^I 1 \ \\ £\ S J iJ I j_A 

phi m^wll d L <neutrinos oLJb^-ujUUI < L^ ^1 aa 

^ j.A<VI elementary particles 

dJj —<-0 jA^A d-^J <03^^ LS^ J CjLoji—ljjlaJI d^ 

cjLoj_cuaJJ gravitational ^IdiLilJI jLaSL! J ^<a1 ^1 

lAI 6 i jl i <jj—(_s-^ 

aij^b ls-'I ^=“1 J—3 

^-aLlA _<_UJj .^jla^aaJJ 4_LUil 6 jlil J-A (. 5^1 <«-^l_ 

( Laaa _JjlS jJg-oA j_ll <aIU ^jjjLlLs dj-dLsjA-LlI 

6 j^aa^I jaC j_o_s ^dll — ^ 6 J^aJlII <aUaII (jAJJl! 

dLi-duLI \ 114_K {jajlzlI ^xj d-°j — ( «-d_ui^ \ dd dj^ cl y 

4 lV\ 1 4 AjUao j ijjTlI 4, \"i\ dj dS d I di ^LijaaII £. Ajaaj 

. jL-dll 

d^jj j^JI jl_iLu-^l 1 -^_(-oaj d^l^yL^I _<-tJd 

LaJ-AJ .d^-jj‘Afil (^jl-II (JaIaII J-&J < 6 J-A^AAJ jLt-Oull 

d^e—^ ^ (j d^ 

6 jLtl d^ (-aLlsJI _ LUJ jJbj <k Aaaa. ujj__A j*.l_ aII <CERN 

Jj^AAbA <LaILs 4 aAJlA _uu ^j-lc ^aLaa Lc d^J < - <J 6 jl aAII 

jl OJIA t-U I 4_ILaJI ^j-A d^ ^ A V I jJJ . 6 jLdJ I 4 S tujUi^Lc 

ddjS d^ <dJj d^- Ltdi^C^ .<jlaj) 4^>ll dj^ 4_od~^' ^ 

oLajaJJ^ d^_LiI j ( jt aAII d'_:Ajj_lJI CaIjJ d_ 0 4-od~^ 

4 c \ jL. \ LaJa^jlaj L^-aIaaI aa foL^d^jL^ 4 r> \C ^_Lc 6 jl_ uaq 

d^Jjwi^JI ^.1 J'aT a i« La uj^Laa Iaj^ajl i <ij •« Jaj) a < 1 ^ n Caa^_A£.)) 

hi A a <n :^JllJI hi v A < 1 v 11 Jlj_cdl 4 aL^.VI dh° jl aAII 

<j^a.| JAJJLAAJ SSjlil hi A auT Lo^ I j- 2 ^. LL^A_(_u 6 jl A All 6 jLtl 

L^_ ljoaS <aaj1sJLa L a gravity dJL&jJI Jjl_aa J_a 

Sl^nVi <liUI l*J ^1 f L-O^VI 
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David Pogue 


4<i 7i < < "r // £jt-ajlx-JI ij L£j Jj^lC <_u 

. PBS iiSLjj-oVI SJJdlf/ SimMaking Stuff jjj ^Jl 


JJ) ay 11 \ "\ i Jjju_oJ uj^ji. UL>. J_yls Lis I 

jLl^J ^J^l Ij-Aj _kl ^ ifrll jAxA 3 ^£jJI 

L5 jJI (r) CjL4iiKTJl cJuLfc <fS^ ji_o L$d| ^Vl ^J 

^-aj^-aJI iPhone 1 2 ~y La j) Jj] JyLi £j_ aJI 6jjfc j(jJj 

(<^aLk 4_ \ < \ 1 a JjJL~^a 

. (4_^j1LaJI Android 

1 j A^a y, ui VyI J^ALryj l^lLs ^j^.1 6j-o JjI 4jjLLa JHajj 

I ^ \ i/*i \ £“ LauujJI JjJ <CjLl^a^ jJ| j CjLyjLLslII ^*y a^> 

lUAj_cujj^jLa I Jjla OJaIlI JAA < JSjS La I . Jj _LsVI 

CJ 1 Y A^-S ^l_2 <diljJ .(( lilt Y^. A^J J-A.3LJU.UJ ^j| 4^Ji. (£\ (J^-aL)) 

4-lsLyua Jj Cy, m\\ Jj jj Jj I 4jl2jL^JI J£JS 

** ^ ^ 

OjU-uLi. j|) CjL^JLJlUj u_2ljLa £_Lu£S 4^juJu ^| aLlL-UJ j| f L A A Y1 

ilaAj_ <ujlo (e-book reader 

c5' £-aa li! J ^^k. ujjjIj ^jl dxi^ (j-° jjjjJj I qIjj^ajj 

. Lfrjk. oljA-du JLlj| L^j^-ajj Jj <JSjS 

oI^j-JjJIa .^jVI IjlduxA IjJkd 4jj yd 11 6JJ& ±Q _Jjj j 

0 9 

JA j <6jJljS jl J£.Ls JjjijJjI «—AjI J-& jcjjj ^sJIjlII ^L^jI ^3*7> ^A 

u. Jjljj ^A J-&J ( IjjjlLa 30 _!l dlJj JJ£. J_uJj 

Jjl2 CjIJj 1-^j^j L_2 jLa dx> jL k 75 JjeLi JA2 <Jj] 4^j_uu 


<ju_uj JS 

— L^jilj . JjjjJjI CjI y^ a^jJ L^.Li»j dilj JILajj 

Jlj_uJI J .jXYA 11 <JJ_<_U <JjJ^J jJj-AJ — <jjjyj (ilYJL-y 


AN OPEN QUESTION (*) 

culSij j.® Jja_a ( _ 5 -1 a <JLllll S^-^.^0 (Jjj—J uj ^.U=u :Android (^) 

LojlS I^IaU j 1 ^ "j" ■ "<I Android Inc <_>l jjJI «GjJa j2 

.Open Handset Alliance j-JJI Jl jaj 

licensing (r) 

jI^a ( _ s -1a. a q ll->>. ci oLsjuLu 4-jj (Ji—tiu Jl n\ jl—:app-phone (f) 

. i s ^Jl ."' 1 a \ \t~l ' 

.^iujlll t_jj_<_uLiJI j Ljlj-a u^- 4 Tablet phone (i) 


0)^^jjlLd 4JL-uwa 

JJ^jJJl 4 _ iJj LtfJ! lZj £~ L _ l j-ujJ 

.J-i^l&I j-A r /l4;y/j/^ %Jj Android 


Jjl cj^L-o] Apple J— jI j_tiJI jl_jj_ cuj 


CxAA.-^ 1 JAA 




-uuL 


icljuu23 ^J-Lc < 






1 ^ aJ^ y 4ju 


dill uJJU-ul^J^JI ^Jju-u £*l_COJ^I ^A 

CjjI^ j) — JaAA ^_Sj^-ll ^3l3LaJIj ^JJLLI J ijJ^LijVI 6 JjJ_<UJ 

tfi ** 

^k. J Jxl2 i^^LcVI < A*\ A <LjlL-£2»^I ^jllj)3\ y^La UJJ _ uul^j^. 

Jl 

(d-YJL-y Jj — <LikyI jJI L^jIjj^U O_ixJI Sl^JI ^ 1 I 

<JLjl_us2s La J-2k-J JjI a Vi 2 . L^JLaAJluuI ^ (Y) (JAlAjUI 

La I .^jL^juu^La Jjl*_ujjlII ^.1_kjj J-aJLj ^jJI <_u_cul^j^JI 

si ** 

JLaJUuujI JAA ^Microsoft CjAj_UJJj^jLa <^j_tlJI 


jud ^ j_Windows JjJjjj J-p_Jl 

^yC <JlaJ| ^A 90 JjL* _Jill 1 J A3M l IIA ^-Aj < <_5^_ 


J1 f 

^ul 


Ik: 


.jJLsJI ^a <yA aVyII l-yyui l^-^-lI 
6 ^aJI 6 kA cd jLaj <4jljIj <jjjyj Cy 1 <CjI jw<i ^_uAj Jjuj 

CjA ju_u j^j^-jLaj JjI ^jIj^j _Jill JUljjI j . 1 2 \ a nJ- aJI Cj^1-3L-J1a 

d)- 0 - 3 .t—t Wiil^aJI £_a 6 1.3a. y"yI ^jJI <L<-uAj ^-ill LuA yI LlA 

JjjyjJ I LuoJ I (j I (^-k <(jxu .S> ju-jsj < Jj I _<-L 

V * ^ 

4 ^ ^ j <jl y^v /\j yj iPod Jjjj] 1 -2 j cuJ- aJI Jj« JlA C>J^J 

9 ' * 

JjJuujjJ 1 LaL kj _(JuJI jA Jl i JJA Jjuu jj^JL a _ ljj 

<PlaysForSure jj—1 ^ y k JIUj <Iaj cuj^JI 

.^jjsj^jjJI ^.Juujj ^-2 Jj <£juuj 

£ jj>a\II ju^IyIa <4_ Lit j \* .A ojI^ A)-**-!! _a ^jLhII J^lj 

JAj . 1 a yIAc I_2 x.Lyj LL4 .^ua A _(usLk AjlLLa jj_A.-yj Jj^_ ujlaJI 

^ l 

^A ( Iaju-uj^JI Cj^Lx-uula Jj _uj Ja <1 aJI ^A 85 J^jjVI jc_ujlj^I 

^/y a^jJI ^.1 _kill Ja CjAj_uuji^SjLa 4^j _<Ju Q1 k*Y Vjj.y. 

<4jl11j 4jjj yJ Ojjy I ujAj_ ujj^^jLa _lL ^jIa <^kJ d>°j) 

cUk CyaIUI <LaLaj IJj,_V-~y Iaj_uj js JjJt-ujj ^.Lkj L^jA Jj-aJA 

<_ujjl^JI ^k. jjj^ _\-y. 4 ja cjJa3cI <Zune Jj-*J f _ , - tj l 

(. 1 iA s 1 ^Lklll |j_A jA--y I JAj -J^l <A-Lki.l 

4 y aIc -kjl j-lAa CjI_^1^)^ 1 J-C. I _Is Jj | J±j ^jIa 1 1J _ 5La j 


•C5> 


j Li: 


4jjLLaJI ^_a I_aa .4_u1aLjlLa ^JLi: cjI jj 

SJjjlAjJI ^ I \ y.^)jJ I 
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^11 j£. ^LoIaVI JjlLAjlII (£j-& A 1 w<>j ((£“ LjL&j VI)) 

Cy 

£ 

^L*_S jA i L_3J l^J I 6^-a* I ^JLJU-OuC jJ)lVl A J_G i Jjfc 

3~^ ^^ Lo j| ^i Sj_ij(^jj^Ll *_ jjUJI J-aLx_ll 

<jl^_aAjLc Ql. \^< nC^ <J_ol^ Jjl> I JJLuuj ^LAj 

^LiLtAl^ Ij^lj Lcais l-SlaI^JI £.\±s~ia c 3 lK.j Vj — <Jl3 

^^IjLS ^“IjLaj^U <jloA| J-O <Loj Jjfc < cdl^LcU-oJ I J^AlJLO J_OJ 

jjjl» :Jl£j ^2 lc JjJj^S —caJI j^.LLc JA.j Ja 

^jlc- <jlLlo^j pljuu-g^J JlA.j| J_>j I Droid J-ijjJ l-SjLa 
J j-Sj <J^f JjjjJ t_ajl_A j—ijl* :J>L (jl J-o VjJ <( J- 

(( J-^j 

<Jlo 1£. j_A ^jjJ I jaJ L*J I <1_d I £ LjA*J La jji> ^_s 

jaJaj JjLLa Lfrllllo <JLO^-CJ A _Lli_o (Jj) *Jaj AjJl^-I 

JjU < Lc <jL>^AlJ <(J I J I V I . (JS<JLJL^-CJ 4 k\k ^ 

t—i w < < 11 <jjjj j_o jj-<-AJ*\ -o * ((jJLLa »j (( L^o » j«GLLi-oJ I 
^ jjjjJjI £*L^j jlj-oluJ j-a 1^-11 

Sjju^.jJI <A^)AJI L^_j) < J IS~\ ~^"s jj <jj VI 11 dLt JIj Jk I 

■ .((^“ llij^U)) <UAaA^J 1 <LcalJl dlljjV 

<-5^u ,D> 

<L3uaIa L^J tiljLJifl j ^Ti i_llo 1 ^ a.\q t 4 a ,k 4 M , A11 4 a \-k 1 1 :add-on services (^) 

jl £vJjjjlo 6jl (J^lC. 3^J-^ 6j£.L_ail L^lliLal (j-aj <<jJ1_q jaC. 

(^J^iJI) 4* * tU j'1 j'. A"M ji 


S‘U.^ JjjjJjI ^UslJ Lo :j_A LjlA 

sLl^. Jjl^j _jL&jVI)) fj\ (J^^aII <j\ 4 _ajl<l-vJ1 j 

AT&T ^j| s ^-2 f<_cajLi 

cjIjjSjL j o^,ll dlijU *J-o ^U-aLI_cuj Verizon 

£t_o cuj ^jl ^ \ <lsLALdlj < cA \» \ 11 ^ L AX I 

<1j Jj ol Qj-> (JLkjLi Jldld L_^jiaJ (J^l ^ 

^j-o jji^l 1 *Ajl —Ixj d)l d)- 0 'J— cu L9 

L5^i ^ ^.ILklll JjjjJjI ^_Sla1_A 

^jl V| dl dc, Loi . MjlIB <Jjxil ^jLalll ^j-O _ JjlLc <Cj_Ol^-0 

(JjJl-iuj <-ui!Vcl ^^>£-1 c ^jl^ ] dilLc ^| (Jl_ <_uj 

<iLAVI Ij-AJ Adobe ^_ jjjI j_Jill c^llUl Ljjl^ 

O ,_^JJ < J_sjj ^_lc J_S Jjl* <JjlaJ <_cJ^UI < \ ^jJ I 

. JjjjJjI ^jLoj ^ JjwA JJ£. VJ J-oJLJ V <j| 
UllAil I JSj_S oLajalaj Jj_<_u ^j| dilj ^_sL-Aj 

JjJjlII i (J—j| -<Ju (jl t_ajjJt-aJI (j-a^ . JjI Jj <_u 

J ^ _ Lc JjulUj J£ J-aC (J _o j£aJJ 1*13 11 _o 

l_^jLa CjU \ Jjl*_«Aj ^jl I I 

Jl 1 aA jI ^Aa_a diljj . J>2 j1 l_^jLa —lc (j^-1 < Jjjj jjI 

A 1*\ A -a] I JSJ_o 6 J^ 1c. | J 1 ^ iku J_iAlS I JjI Jj_<_u 

jjii Jl jiaJI J_o J_A ! Lo-cuL^. ^JLllI jlj_cuJI jJjLi Jj3 
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<LlLaJ| 3 II -v II jjjJ A-tA.\ < 
[jUjjS tejjj ^ jUIa^I 

SjjUl ^JU. £ j ^Li HI .pLAiJl CjLiL iill 
JSLaj jl laljjliS Ho jjlI^j ,^-lt jjti 
jjLgJI Cjlijli jAod Hj^sjVI CjI^lII 


:j1 BEAM WEAPONS GET REAL (*) 

. w n/\( 4 \ 1 1 4 -v 11 , i | 

.cUaj^LJI A a 1»n^fl :j| (^) 
solid-state bulk lasers (Y) 
improvised explosive devices (r) 
the gain medium (i) 
laser diodes (o) 
yttrium - aluminum - garnet (*\) 
doped (V) 
priming (A) 


w 4AoArfc ^.-Aaau HcLau-oJI ^j^JI aj,Vjit ( | HaLu^I 

. / (j-o <_> jUL> 41 Ls~t it HLzJ! aIj^ 2 j-uI 


bl —^L- 0 

j_JJ-x^^JA <i_ lL-oJI a _ILaJI 

<£.j)a^s.a j I Jj_£j <aLa jl 4 uA jI 

^j-o I 6jji JjJjJ ^^Ac 6j jLLlIj <^j —JjiiJ 

j,jjJJI I j_A jAklll _ia_J <AaljjjAo^ <io 

oLaAUJ ^^ 

jij ptiAU iLaaj l V\ a s T^ajJI 

4_uLaA I A. _< << 4_iLau_a 

4jlo3LJ ^Ac SjJjllI <_aj)iVd 1 6JJfc Jli <jl la£ 

^lJ| dLtj <aj^ 5L11 sensors ol mi ^ 1,1 
^ J-C^VI Jl^JA ^ J-^ 

J* ^ 

11 d> 1 ^ ~^J) ^ * 1 a*N < 4 ^^JlL 1 I 

devices IsuLuj ^UAVI Jj_*-La JILJ 

.<jlo| 4_sL<_u_a £y> (r) iL^jjil j-L^iuUI 

<JLaJI jl^JI lii^J ^LjaIIj 
j_A <JLsJI iilUJI 

CjLajlLJLs .J>UI oljjjiji a.a^ 1 6jUI 
<Vj>_jji ^LOJI ^_i 
CjLlj j DVD Jl ejLsdl 


IxJLl 


6jAS J-S-S ^A 1 si's I dl^J coil 

I .Ua< 1 jJI La| .ULj^ <W,xti ^j-a 

6jIaC <^-o^aJI A, \ 1 is\ 11 <JLa1! 

Ax j.s^\ 6jLxj| (JaUj— uxa jl j A^j_a —C 

6jJj-aj <^jti \*S J> Cu^j-lL La^ <Cj 1 a \V\ _<_u 

Kj uj L^LaJuLaj ialLJI <ol2j 

1 iJmj . [<ju>1 aA^II CjIj 1 V\ 11 ^jLa i_j 

(JLa 5 ji_ujLs <jLsj_A jlj_a ^j-a slabs 

(v) oLu^ 0 ) (YAG) Cuj ijtS-^ 

.jjLjJI j 11 t (Nd) ^jjlajJjjlIIL 

< Lu L^ ^ isu_uj ^ '4JUJU ^ ^ 

^c.< AT HjJjjlLII oLuLjlLII (j-a MjLa^ ^jl J 

LaJ^ <jU j .&jjdj j| Jau-ojJI IdA 


i ^<jlcL* _<>aj^A J^-lla. A 1_mJjujLa T)| 

i^^-aisJI JLlVJI CjLjI^a ^_a j_ajlcI J 

4j^jj-a^fl cjij_ 2 JI <jI _ojjli ^L»_a 

^jJ A II ^I JjLs .A 1 A& olj)\xi) (J^La 
CjIjLlLaI <JlcL2jJI CjLljju-ujII J^a JJ£. 

C J-^ ^-1JI -culi-ul CjL£ jl 5 jajaIj 

j ^AT^wJ (( ^SJ-o)) 3-ajlsLJLa 

LLs | < Li£'Lt- — xtt^ <La^A ^^L__ial ^ 1c. 

^JLaJjJ _<_u_a ^ I <jllS _cu j I 

o&ols ^jLa i6 J-C Cjl^A-aJ),l \\ JjljlI I 

.ujLu-oJL jl jLJlIIj LJ)^^a I II 

^jjjL^j ^1 j — 6jJ aII A _jJLslII CjIjjaLLs 

SJ-C — ollaljtjAVs'l t—iV] 1| Cillxu 

projectile weapons 3-iSjUI a ^ L jiia 

j_ij_a] <^11 li ,M> < v x n^ dUjj <5 _>Jjl1aL1I 

^ 4Slkl| iJLsJI olJjfUl _cal 

a j) \ \ ^ olalAiJI A 

5jJIc iij CjIjjJlUI i^jl Jli 

UjLi]J <pj) xA'I <_C^_oa _oa 

((. <_aj J_x_a ^| \4 < ^ <jluLaJI 

iLUlil Aj L)l_i_uJI CjI_*_S^jL 1I ^jl ^_aj 

Cj^ L>^ ^ jjj x < 1 ^ xxi^ 11 a uj 

^jA±Luuj JjdJu_ail Aj^A -oa I dljj-J-ll }) 

3^lu<Vl 

d^VI jj_jd beam weapons (V) a.i£L*—Jill 

< 1 ^ L 4 « | 1 \ i j < 1 i \c~ ^ < 1 1 i 1 s*s 11 a )> , < 1 \ a i a 

_<ojl*AI ^1 jL'AA A daC- j_a <UilU 

.<^y. ud> 6lj-i li Uij t ((AjLaj)^^ IIj 

^_s ^jjjuaLAI j _^j| 2006 j*.Lc 

Northrop Grumman :cjI^j xvAl ol 
(j^xj jj .J j f^a dll iKj Textron < Raytheon 

C^JI o-° (LLNL) l _ r J^>!l 

UaD Ladij <A \j^ A\^ _x^Jl^ 4_)11 

^\(<jlaja4aJI <1_lL-oJI 5JLaJI CjIjj_J» 
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w d jaja JL*i1 jjj j 


£l Sj^LaJU CaLa^jJI Ca jM 

43Lb yigca. Caljjolll 

c>Jj& ^-ouijj .^LlooSJI JtlioJLa ^jJu 
j a\ jj ±ui a^Ji 

iULaJI Caljj-d »l£dl -wli» (ja «S 
<_uLuslj^JI jj-iJIj tjA ^ < n4^fl oljj-iL ( cuL^sJI 
laii J^JU ^ S >jOJA 1 (| '< I^ 3 Y *(C0ILs) 
3 _uLloo 5JI j|ji,l j^jA-a JLlA ^1 jU 

^jajabuJU jla dJj .sUtlioJU 
Calj^qJI <>Aa <-u£jdJ jotlijJI 

djjlb cj i^j-u ij .CaljdlbJI ^-Lt 

YAL-1A 4a^l Cal j^aUI dla 747 Aia^j 
<Lu£>LA_»j ib^aJI CaLAjJll ^LvVu-u^U 
Cal^Lbj <Lgc^XI CaijUl £t_ajlJx-aJI 
11 A \) ~%i< ui ^.Ul AC-130 (j ^ i nl) 

>Vl4"UaL"Uai L&ijJJJ £ .iLdUiS d\\4, ,,< 
££^La cS ^iJI S j^K'iXI 4 aSLl\ 4TJI Caljjolll 
^aJI fjA (JaijJI fl II L^al.vVu-ol 


^-k i^AA^la <<LaAaA.- , v c-Jj^. ^A ^Idklca^U 
(^g\ <4_Lalc ^d-cul <_oj)lVa r> ^a l^ldll £“L^1 

i A>A 




.<J^ ^ l-£-0- 

j,jjJ £-^Lca Jjl* _coll 4 jIa <dJj ^Jl 4 aLc^I 

^J| LaIa ^^^.11 5jlL-oJI <i _ILdl 

1 c 1 1 \ \ ~N- \ A 4 \ \ 1 \^ ^ ^ 4 d L \ A 

j*jC d«a A^Qll Jj ^-oJ ^ I j I -Laijjj L£ 

.Loj_dl 4_aj)x7n Sa.^11 (y 


_cdl I J_A ^UaJ (_i 1 W\ t 1 _ 

^1 Cjl—<L_Aa.jl] 4 oj^JJ 4 

AjLlC 4^.j 1I cilj — I II 

cUJ) is~i \ Aj ^ ^ 6j_\ \ ^ aIj _o 

(jAaja^ll deformable 3 -j^jjjJjj jl <ju_ulla 

4»a__tluJI ^j^- 

. 4 Cal J 4_ijijjJ Jiun^l 4-oj-^-a 

J_allxj I ^Uaj c__UJ) is~Ts ^jLa <|jJL^.|j 
ipj-4-^ 4-i^.jJ <_ojlaJLC jl iajl jlj 6j£.li ^jdc. 

Ax \"\"\J JJ>x^aalI t II jL^jV 
^.j _sJI _1^. 6 J_OJlSlLI <LzA _(_u^l ^jl 

^Jlc Aj^Ia ^_llaj Jj2 <5JIjlL1I 4jl£.L* _ulll 

^ iiUiJI J—t J£ u-^Jj 

V <4_»j£r ^_a 4< < Ajj j ^t_o_<_uj 4^^^ Lo _i_L 

■ ((.^j-oLlII JLdJI)) die ^ 

< L fiuji ,s> 


/'’SjjaJI jtja jljjl cjj& 

iajj <L_a_jk jjJ ^—1 (jl 

((J—UJ^J-U)) _UJJ (J^-l y& I ^CjUt^l 

<-uj_o y& 4jJLc sj .\ c oL< >■ a ^Joj chains 
4_ll_i Li L_Ls j dJjj <CaLLI jjIj^JI Calj inC 
^^4dLuiajJI CjLIaLUjJI i_dL] < ( jxulj^j .J> 
y] dj-^^Lfil jJjjjj . [Textron Systems 
J^uXcdl Jajl^jJI JjJoju Lu^i jXJ_a 

dJjj c^jIjiJL jl ^JIjdL Ls-o 

Ja_<_u^li l^jLjt-c ^jlLslj (^dll <ialj(j_ 4 _ Jlo 

4 < h< 1 1 (jjjLjdajJL r- C-dJ 4 t <^1 1 A^jJaII 

4 \ x oL-uVl J-dt_ui dl 1 _ .j^jlII 

Jf*—^ U-°j : L 5" A <0^ M> Jj—^ ^ ^k 

CjIaIL JL_ujV d"°j) 300 J iS\ \ 

4aLLJI jdaj ^_S Sp- ti^j( AJJAJlo 4_ijjjJ 

%17 J 4_dj_<-da ^J| idL^kll 
4 ju_uLjui beam quality «3^j^ Sj 4 I ^ 1 -v 
Ja.1 d- 0 —du focusing 

CaLjJijdl d_ 0 JCC (Jj_<-oj d-° ^_ SqJI 

J | 4 A \ L -v ~d J I 4ljd call cdj^ JI Jl 

. 6jL-m^ d^- ^Lul jl AjJl^Aj 

slab 4.i^-Wdl (jl 

1 ^ xxx2 (jU <(_aliiVI d_t lasers 


(*%LcsAJI ^ ^ 

. elyj-ll 4 ju^ ^julc (( LljjLj)) f- Lj^J! ZJI^j jj^lj <4juJall jJlAJ/ Jj-Qj ijy^pU 


LETHAL REACTIONS (*) 
STIRLING IN DEEP SPACE (**) 
the power output (^) 
chemical oxygen iodine lasers (Y) 
radioisotope thermoelectric generators (r) 
working fluid (£) 
regenerator ( 0 ) 
heat exchanger (*\) 


^_k J-ajjlj 4jIa 1 — J^l £— 


. j xnC ^_cullJI dj-^ll (^-11 JjdLJ jkjul 


J-All J- 


dll) da J .ale. I _dl ^jL^j Laic 30 k 

f -1 S11 j \ahII (( Leu L))<J l^^J I < 

1816 ^1—c. ^—La ^ ijI jcaj^jSJ 1 CjIjlJ^XI ^—k j — 

ll^-cuVI (RTGs) a* ,r,u ^ 3 -lc a_ULxJI 

(■KaI j 2 kj^da_cal ^idl ^ 

daL^.jJd-l'l dk- coj ^A 238 jXj_ujljkll 


:J-^L 


JaLdcdl ^JLdl Jj cu .R> 

LLI—cod I dj^Js ^1 j—l^l 6^1^—a ^—k 

(jl^kA d-° 03^° ‘ L^-d jjuLcu dd^-° < l^JUJU 

1jl^ J llA^I jkcal j| 

Ijlc a lx ^ k dl 

(0) jl^J jl jl ^lj—$JI 

jjU_J 0) ^jl^a, Jjl_14 j) 

(2011) 8/7 f^\ 


*LAsII 5J.*L^klI djJA 4 jjI I 

dal djll 6jj& d^" 4 _c2sLljccu^L1 jjJI Idxjcca-o 

Ljjdl Lxajklxu Ij-LsJI jaCj 4 aK1I j 4_La1JI 

f 1 


jA 4' (j_C. <_LO^ -U.1~N.~_L_J L)J <2UaJ 
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I < /1 1 \ IJJJA jLuid 

4_bbdl <L>ijlI j_2l dilJjJU Js. luolxicu^U 
ijia c5 it laqUiuJJ <<b u JuU jjliajJI 
^mi <ilS (jjiL'^Jsl JIp j-ixjJI pL^-ll CiLui^ 
^Jl ^Ul i £11jjIlu a s Cassini 

JalsJJ jlulll S JUi . 4xa£ £Jj 

• <— & Oji jaKj Imi I^ 


L>° _ £-JI J| jUalll (j-o jJj-ll 

J> H.^uA Jl RTG Jjil Jj ^L_Uj 20 
(Jj < LU»-d JUI jiijj — jUJl—<_u jJjl 

Ho^l_<_u_!1 Jsl H o dh° (J-I^j 4_t <i a\ 

^ 1 ^ o \ I c Cj U^Jj 1 1 \ 1.1 111 IjjjjLi 4^JjljlII 

I_<-ull Hll^Jlj .^Jl 3^°^ 4 j£!j-o 

4-oMj-JL 3 1 l^t.ll 1 ^j)^ II 1 <a LoLol dJjjl 

^J-3)) :<^jJiiV> 3J- 4 U^J <4 jl£.L*_JjVI 

3-0J-IG j Lg_<-uUul Hoj)lV\.o Hi 

6J-&J < ((4 u m 11 4_(_uLu_<jJI ( j L pti CjIpIj^.1 

JJUjlLjlj 1_ljjLj Hll^jJI *_opsG ^j| *_j_Hall 

^ j 

jb* ^1 Jj2 <jIj! (_5—Ic- jJlajj J j(j n-J I 

■ 4-ul 4_l^j-0 d^^HJ J>l$G 

o^Jj] <3^ 


.R> 


£—^Jd3 


^_S Hjl jjUI <1_slLJI 3-i^^J 

411 [I _ cull HH^JJ £_j 12]| ol_2 ^j^L 1 Glenn 

jl ilV^I -UjiJ 4^j—dill ^^.Jl jjl 

— u* J^jll jL < jLs-^-U ^jVI 
I 4_1 ajl» p JjJI 4_iiu 4 / A \ c~_(_u_o jjl a x x£lx 1 

111! )) : JJ-> J-Aj .^jlj tUll 4_Uj jJI H1UJI 


HajuUdlj Sjlj_^-11 CjI_ 

j-jlll JJ_oj ^Jl ^j-U 

JjLlLI jJlC >j jjJljlS f(J-oL*J| 

<2UJI 4,iloJt 11 6J _A Jj^sG I j <1_ui^ 

((I_culj)) 4 JU. lt^O ^ 

.4 \\ \\l^-o Halls ^^cLsljJuVI t-K-HJl 
^-oG^j ^jjJ-o J*j] .d> 

4 \ Hi£\ l ill 1 Ho\11 ( S1_ct.<T\ A <) 1 

HolX-£S laJ 1 ^S 1_ JULi G HI ISjU ^ (-U-U^J 1 

Jl _1^. 1_.V^.c j_aJ» 

ciilj-G- LJJ jjjil -a jLoJUl-<_uVlj 

Hi^HlJI jij)^> II H>l j2 p LG 1 (j^xa _<-t jlo 

^1 HsliJI Jl liL^y; ULj ,^^UI 

jHlll jl jjlju_xjI L^a Ll^ju-isl 

((.^Lo^l ^j^.1 

Cj LuijloJJI ^Jjjlo J.Jl^ 1 ^ cluJI ^-uSJ 

JujiJ Hi_ cuJjlA jLl^l 6^-lc 6jJL^.^fl 


2008 ^lc oJ^ u 1 

the HxloII jjlialll j j ^j^laXI ^GJj Ti < n 

.advanced Stirling radioisotope generator 
3^-oj, < h<-ul jj ^ a A^\H 4J| 3^. IJ l^jJj n a < > CJ Vj)-\. o ^jIGjI ^ 


Lo_ij <HojlGJI oil_^jJI J 4 _jlUJI 

LGuI j j ,tnj ((.2013-2012 flj—cVI J 

jJl^l plGj| ( J -<_U CjVj^-O <j| J| 

j o j l m I H-l_ ljj 100 000 

lo£ Up UI I ^ IC. dG-A^-i)) 4-Cj) \ \ o 

Hoj-ojj ^Jc 6jJ _aJI L^_ijJ ^jlj £_ajjG J _ A 

.RTGs oljJJH Hjlio ((HLjls 

cjIjJJH I_ oLoj 4GjI j I_ ojIg Hll£!^JI j 

l^Gl 4^jJ 4-»_dlll Jlislll CjU _ uj 

Jl pL-GlHI ^xlc. ^_a ^G-^LJI HlLo_ 2^ dxc j 

^.l^_o _c £-_J_jlo ^)lial vj a! 

.L^jJjJUU_U jJ Jl J-OJJLJ ^1JJI 

(J-o_j jJ j-oil 4 jl1ju-LJjL 1I 4 o^ 11 ^j| <^jjGV> 
^—11 iU.j (jji; (jl 

jl jAill _II c iL^j 

Cj^L^.jJI Jit ^.LaJI |\jn I^"'11 ,_yJ£-» 




LI 


Lo (jji; (jl ^JL-ll c>-^JI 

jl JjlXjJI ■■■I ■ P-all ^_S i_j^ljill (ju 4*\ nil 


linear alternator (^) 


(2011)8/7 f^\ 


/'liiai 3 1 JiJ j ^ojlill d__jj 

.HJL j^\\ 4 _alLJI _o -Ulj 100 j_ IjjLs 

2>o J 1 dllj jl ;;^l 6j^.j 3> —lu 

j£.j ^ lj3o <_u 90 S J^)l_s 

Hs.jjJ 6jJ> A^> <(Ij3oj3\a<i 30) 6wl^.lj 
6 jUc<jJ Jl-JI j» all J ^J5H 

40 3f^ jjUGG I—^Gjj u' —J* ^ 

i aJI IwUj <(lol jLjLZ 18) liLlsj 

*> 

Cx& —C5 J '— RTG U09 

JjJ^o u>^f uU j—H-aJI 
<7t 11 jjjjiL HjlLo <4lil 30 j 20 
J ,RTGs olJ>aU 4111 J 7 Jl 6 jJLJI 

J J-l I ^-JLO^ ^-Jj JI V I IjLsG V tjft _ 

.4jl-ji 1I jjllilJI 

4ju_ojJG 4 a 13^ J-3tl CjLa_uaJI dill 

Laj>j .pUggJI o^UJI ^—1| 
Jl lJiUs| d)J—s <lljj 3—^ —ljj 

4 \ \ 1 1 ^-s 0 1 1 4 j^j_oJJ ^ll J j* f u t 1 ‘ “J < 4 0 K \ 

4jlo^ ^sUj| d) I U^ • LJj^ dh° d)' 
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JuiUJ£L«.^VI ^JL^. LjJ 4b>.LLo ^1 
6j1^jl»I (ji J j Vu (ji J ^.Jl <i£ilj ; u—<_u> 


^—^jJI 4>^ 6^ 6^ (Sj " A v * ^ 

ciLJjiL-uVI j i^>c. SjiJL Jjj-> ^dll 


4_ojk.LcJ-1 ^jliJI ^ \ka 11 


M> 


ci^lxb <LklbJJ ob^lJ^-ll ^jk_cu <bbb £-G 

((.^liliJlb jl 

RTG <blib j-pt 3 1 lSjJjjlL-u 4ilijJ 

4bldb _4-U» L^»l <^jbiV> jijbbj . I_ lK 

<xjJj.11 jjUsljJI 4ilk cjLoj)J^\a ( ^a Sjbd^ <1 jLc 

Jjl-Jl 3 )-g j \\*\ \ <aKj Ji I j j \\\ > Sp liSjSI 


( *^U Jl ^ j-JjaS 

f herpesvirus ^-lL^ jaJjjJ) L pc glioblastoma *LjJLjJ) pjj ^ a±uII Cxyd!£ L&jJ! J, Lb j-uj J-A 



:4jjjLiujJLj CjL-u jjbdJI £A~\"\ 4iablj 
^ - o u- u i.1 tn 11 ^UJI j*jjJI jl 
jdj- JLSjJjVI AJAxll 4 a3ljaJI <LajjVI 
<^aJI (jLbjjoJI (ja SjjU ^ ^JlUI £jlll 
4_»VJ (j-a] -^jajaS .E> jJjLlu_uJI oL-bl 
(jLi^VI (ddx n ^cxj _ [jimnijudL-uLa 
elj^x^JI£-2-pf) CMV (jjjjjaJl CblbbjjG-i 
.( ^ 14< tt IIg S uuJI jj&Lluj^ gLU eljAisn lly 

I jd JjS (jLl^bJI jJi j >:K i i'i i j 

4lu^ Ja pathogen * r Jis j-«l1I 

(j£. J^jodl jd (4 _lLLJ| oLojJjaSlII 
.^IxU fjjJI &JAA. 


U^II) 


VIRUS IN THE BRAIN (*) 
cytomegalovirus p) 

.(jiajjdl J-aUJI jl (Y) 


ujI^JLIVI 3A-* 4i*JlxJl ^_s jj^alJlj J_ gGJL 

Jil Jib <JUULaJ 1 ^.1 jj^fli .^IgJI jlk^)b_Uj 
jJlC 4, vC-lb-a <Jl1Lx3 £_g jLlL^.^1 jAb^ ^i 

(_JjLJ-uJ 1 (_S^Xb J I <^jjLUJ^> J J I dj3^ i <Jl^J_U 

jJbj 51S1_ljjlLo .dl Ij <^lj(J (J 

■ ^ ^ ^c^fl 1 j A J_A)) !^Lj dl i-> 

<j| A. I (isolsL^Jj J J a^>^ ^ _lL 

p ' ** ** Jl 

J^jAj Lo_i^) L<i cJj^ 6* J^^ 11 

((S^jL^jJVI J^LJlJI dll J 

cjLI ^jit^fl jaH infections (j[ 

^jUjVI ^1 Ijj i 3-^ <<-—^lill 

Cild^V < ^ , A j-a ^_) Lj -<_u I l$-j I ^_lc 1 —jlA 

6jiLcjj < ( jjjjjiS> Jl^. Lodl£.J . J_O^fl dllj 

4 _ ujlA <jlAjJ ^Ijijl 3)-° dJL jjlC 

c£jj£ 22 6— 0 

a* ui -CMV ^jj^l 

ld_A 01 3 jJ^ juj I 4 J^ J_t-^| 

JljL lojXo Jkjj .^jjjj^I 

^UjL 6jlc ( ^- c 'lJ 2 >l jtf^ll 

4jloI^ 4_1U. CMV ^jjj j j \ill 

Li^Lk. ^_S 4 , ,. 4 \ ^IjljI JjlXjj <jlj ^c-caiIL-aJ 

1 V CA^ (^ ^IjJ^I dlt 

JJ^jj . 4jljILs - - j 1 6j(jL^Jsl 4 _ojlLcoJ1 

3 )^ 3 ^ 1 ^ jlJ)) !<(jjj_ 

9- 

C^j-Tjjls jij ((^^^1L 4_>1 is~i ^ Cul^ ^ IjjVI 

4j uLbjj-uJI CjL^yf 41^.^ ^ 4blit_(Jla^l 

^ ** 

^Lc I_<2002 ^.1_c Cancer Research 

(2011)8/7 f^\ 


CJ-.I 3)b CjI^J (-all ^_2 

3)LL='J- ujL 1I olbJJL^. g-l^lc djljl 

3)1 Ij^-J ^^ • CjI -Ujjjblll ^.1-£bVI 

human (jj null ^-xlL^JI II jm Jj—iS 
<^.^J 1 j_uj ji>j papillomavirus 

i^u Jl 3 h j-^JI pi (jill 3)ij 

3) Ik j _ uj ohepatitis B 

■9 

i^y j Jj-lS jA—^ 4i^t-C- dJj—^-k 1—^ J—j^JI 
djjd^j Epstein-Barr virus jL^Gi 
Id^. 11 j d^j . lymphoma CaL-ajiuiUl ^2 xxj 
4juul^JI ^Ldll (*ljjl 3)1 ^1-^-k-ll (jA>a u 4 .VGCI 

SdJdxJI 3_l2ddJl 3_^JjV 1 ^Ijjl Sic-call 

^j - glioblastoma multiforme JK <<1^1 

^LJ=j_dl j-o 6jj__k; (j-a ^.j_LiLI ^^iJI 

<(jJ \ \ \\ .E> jj-jl—Jb_call ajl_a2s| (^dll 

3 ^XJ — ^jjjJUi-uj jalbLcuLc 4 jVj 3>— 0 

oLujjjdld kbjdj dJ^fUJI 
^)1 jJj-uVl 4xjl_CU djl_CbJjJLS ^CMV) 

djl_CUjj-idll 4 1\, ^ Q ^J1 ^JUbJ 6jlc 4bjJb JJLC 

dJIj L g Jiljill IJ_A 4xjak 3 I ^-g J .4 _ilkJI 

1 jCj-UJ 3/d^LJI (JJ^XJ 3^ <^J2J-Gxlk 4bJ-UJLG 

4_L-oJI 6dA 3 >g Sdlii_ ujVI 4JjL^-g ^i 

. Lkj * 11 11 5dJd^> djkx^x. 

J^.1 J I ^i <JLGbbJll 4_coil) 6d-A djldb 

1 Gd— 1c _ail 11 3)J_sJl djl—1 jl 3J_cab 

U* ( _ r <^daIiJ jJsj] < a u_jj^ .Ch> jb^.1 
4x_gL^. dbdlc 3^J <bJua^xJl 4b^.ljbiJl 
[Li jjijJl^ 4_)Vjj jl—'- ' ■ f - b l^a ^1 —uu 
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JLvjJ UjJul 


%80 j;\ GMV 

\ 3 11 I ulA I 3 Ls . ^yj 111 I G )-0 

J-> Jjl-ll ‘L-IlAj J-ll <Loj^)VI \ 4 * i I ^ 

(jOj 1 3 1 L£ < l*\ *?iV I 

caLxaVI ag» ^ tj-°] 

(jLlxi <liJ_o ^-S 1~> j -S. a\ 11 

f r i ''jfj) ^ * 1 i^ <_>v^*c,,. \, ,i\ ij^ 

L r J“ •* " " 

A-frlo ^JjlLs aac. VI i_jLiaa-j V I jUa 

<^jxLJ^> <_U-S t S^lojJI ^.Ij^jln -LJLs 

^j^-ca <1 a n Vi (J Ij^ u J I ^jl VjLx-o 
CiC-aj-oJsl o' 

L^nla^J l \c. cJjj^sII pathogen 
( 3^^I I f-jL^I chjj^ J^-° 
oa^-laJI 6J-A £j\y> i(J[^aj 
^ a ii 1^ ^-cux. xlbjJ (jjj^a : la_A <jlLx_L 1I 
V < I a-A 0"° ^ Ic-j <^jl—ui \ *VI 

^ ^ 4 ^ I >^N d 4 X * * A ^^J_u ^ j 1 < , . I 1 4 (^J 

f^jL? LS^ I ** 4 ‘ “ 4 1 L»3 «■ CjV LaJ I ciLb ^j-° 
G)l < c jxaj!^> il_^.V <a^jjJI <_oj^)VI 
^aal ~s. a7,V I ^ya ^ .t^-^-ll ^aJaJLa 

^jaal ~v a7iV I ^jl ^j-oA^a <3-03 * <» ill 

^j-° (J^-tlJIa ^j-\al a.^1 . I 

^Ji^l 3>\3^“* La_i^j GMV i 311 
Cad Ijl f l Jl9 ^I Cd^a^J A tA^y£- 

tlO -v*4 d Q >1A~> d n> 


* LS- 3 " « »" 

.hygienic 3aau-oJI 

ml lo ^_ll 6>id1 J 1 1 4 i l 1 

^aJI «A~^. a^-i 11 iaiAaJI <aataj^)) 
iCijAaJI (J ^ \ a i i <Ti I ^.jAau_d 

^jl jAaJI <Llu JULL aJl 11 ^)_al^lall ^_a!IjJ»I 

^jl ^j-lc. ^.^Aj <jaA^aJI 6j-ib .6jjklll 

Cj I * AiaJJ < lj) Qla.11 t- laa I 11 

^ ^lAll ^a 

. ■ ' < «<laa^ < *‘< * I4J LaaJijjjj 

1 aIVI ^_ca_> 1 aJ*\C. <^)jIaII (> _5- a s 3 
«Gaj c j-o-A^> C >-J I ^ c j>^Aalij 

<jl^Ul 1I ^^j^ >' (jj^ ^ajIa» 

umi^. (> _5-IaJ J^lJIa ^_Aaaja V 


(JlLo 1 _ilj-aa 1 J*\C. <J^jL» Lo 

^jjj^aaJG ^_aaaJG a7<VI I 

^>!^l l^jj^a ^jl ^J\ ilia. <> <CMV 

. <aAj jJI <_oj^VI ^.jjj Oj AaJ 
6 j-A «Gj!^A ^jla t__SjaJLJ < l jaj_)^^> 

^)AJ 1 A <1^ I I (J Ic. l ll a ^ V 

.^1 j 


When Cleanliness Is Next to Malig- (*) 
nancy 


_coll (2)^ La^-oj (, Qj^ii LoJa£. j 1 -v^\VI 

UJ-Ui^ (jUj • 

^jl J^.1 ii ^ ^_1 — <U^lJl^> <aJI c iaaa I_o 

<_ojlL_u <jlL^. (jl ^ ^ a ^ CMV 

^x£jJI ^ la q < I JlL&J . 5jl»IL aja-u <IjlL^. I 

5-oj^Lll CjljjVI _ xj (jxijjjjlll dl^l_ JloI 

J 

j-LaLa JjJj J_^La <^)llaj *iill 

. JjLaJL dilj-» ^.^aj <jI (^-1^ 
^ \ LojlS <jI LjlA JjlcJI ^aAJI ^1 

^jl_L,j_call <_i^.^1_*JI 3j_kJI iaLoji_iaJI 

^jxijjjlaJI <1_a^Lc Jju-dsLaj ^ a I_ jlo^_j V 

S Lo jJAj j^LojJI ^jUaja-oJ CMV 

&U\] <J_ A 7m \Q> (J^Aj . L^l j J-2^_S <A^LsJI 

oL^JLat-o jilaal ^_Lc. 6jn^.di J-oC 

^ Um \ I_oaA)) _cuJJ 6 

^A _tajJl j-o’^U (jxuJ LJLo^l 

Jj^-o _^a_a << \la a <_oaA <AjlAcJI 

L^C^J i>o 6 J__^jA jA o^JjaaJI jJ- 

UiUJI ^j-Oaa^ 1 aJ_A ^ i LJ ^t_o_lajj 

U* cX>toL*JI i <lj_ Jv^J ((. <JL>ILj_<ajJI 

^cLlLI jLfl ^ 11 I_((aj->jja))_i 6j u\<\ 

^j-oj (CMV ^jjj JjaaJ I Cj LljG jaa_oa ^^-1^- 
^_ajJla ^A la^LVJl 6AA ^1 JdLjLculj I^_o1a ^a 

CMV (JXIJjJlaJL JO^ll <JLOj(jJI L^LkJI 
. 1 ^ \\c. d-LtakaJI ^a j 

<J— b\ 

dl&j) jLljl^^ <ajjj t <i ujjL^j 

<a£.ia_o <_ lL^. _cuj 4jlo ^jd^.1 4 ^ iau 

'jJ—^ fJ fH-*'* (> es— 1 (t£>=^ 

^jl)) —aj ^A d^aL^al J-^Llj J—aia 

^-Ua LjlA ((.6J_cl j jjaa ^^jl J-H GjI _ojixll 

9- 

(J-oVL ^ oa all J^.1 dllj < o XLjl J^ > 

^j| jJJLi - ujIajI ^jn^l : (Jj—^ 

6jaj^. <Ja <_uj (jl O^- 0 ^ 5 ajj1=l!I 6j A 

<L^JIji_o a_j jJ_aula Jklj LojA (J^_Cua 

■ ((.^.Ijj^l 6AA 


jxlsa ^_tas Li-dsaa^.VI ] <J_tiVno .D> 2007 

. [^dljaJ <jcoL^. ^A < \ \ A^a II ^ ijjVI 
^_lc I jli L^aa^lj (jij ^J (^jJI J-a^lj 
J^A SdlllA I Jj^xj_o oA.II JaJaxaJI 
^a| d^Ua^aaJI CMV ^u^^jaJI *_U_ uua 

S^LjlojjJI laV V H {jAjJzi ^al£aa <lal_cuaa <al 

<? 

4 w I'l t jJI 


_<_u <al)) <J_ ujlLlo> Jtaaija 

^j-o ‘A _uAjljJIj <_^.laxjJI <_ 


Lo^c 


^jal a^> 11 a ((S^LLaj_aoJI ^x| ^jajjaAll j^-VI 

<J^Aj Lo ^_lc — <jAaJ_ll iojj^fl ^xjja 

jd 

^clall jl^axJI ^A ^ a> x-o jJ^ajJ — <J a7m \o> 
oLaujjaAlla ^HJI ^o^ll ^-oxtu <j| ^j\ o ^ 
(j^-oaj . N v <JaLtaU J \x"\ All ^ ^jla CMV 

^A jaIj J*N a 7m CMV oLujjaAll Jax^a ^j| 

_ujJI ^j-o 4a^f ^LoaU 4a-oj(jJI I_ i V VJl 

Cjajd^.1 <Laul^J ^^Aj . 1 ^ \ a I-lTujVI ^)l^-oa 

4 l^.o ^ _a <^ja_jji^> Uj. a7i\j 2008 ^Lc 

^^ic ilaillaa dllA ^jl £yaa <6 anil Nature 

Ja ^“LoaajJI ^53_lajLO MaJdJI ^clsu-u 

^a^l < \o < \ \ Jaxja < L^JI CMV ^ujjaAll 

^_lc L^a-o ^£LoJI ^j3-ll la^lix j\ j,K a i i 

.^jd^.^fl LMiJI JaLoa I jlo a <i 
^A LJL^. J-osa (^J-ll] <(jaaj^> JAjlXjj 

■U ^oll ^-jlUJI d^j-oil £-^Ll 1I CjL^a^fl a o 

^jl ^^^aajaaajal^A <jl- uj <aaJ _o ^A d-^jl^JI 

<uJcLa ^iSl IjjJ c^JP CMV i _yj jjaAll 

«LcuIjJ jJu-7ja 3-A3 .jxljij^l JaJja < \loC 

9 

d Science <L^o 2008/5 ^_2lll ojaia 

j2a^ca ^xjAa CMV aiJI ^1 Cjj — fL>lj 

<aju_7ia Cj laaax ((^ IaL I ))a ^Aa <1 jl*_o Cj laaajja 
4 jA ea^Cjll jjlC jaaJI ^2 lo ^A <_oaA jJ 1 ^ loC 
1 Q * a <« d\ 1 L-j a 7< jy ;x \ j t^Vl | Jifcj d la^ldJJ 


^UiX ^J-S (i_\jruj lJjJJJJJ i±jJj> ^j-9 (J-O-X-J <J-U 3 

. biomedical jJjjj ZuL > 


M> 


CMV ^jjAJI jKi .^J>ll k'l 

LaAiiv ^ 5 -^ «d<lojAJI jl^.L^. jaalaaxa))a ^.^Aa 

4-d-ul^jJI ^gA (3^^)1 A till J-^.1 (^1^) 

jxlsa ^aa 1 a^i^ I J <ll-Jl£ .R> 3 —A 3 I 

. ^^a-^ja jLo <jj_oU. ^A ^aajj^JI CjL<_uj^jaJI 

0^33^I U* c5J-^' Cj^-LsI J^3 

<uLkJI 6jJ_i Ja^sa ^jl A _'\\o t CMV 


(2011)8/7 f^\ 
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((. a\ \ m ^JjlS 4uJjLujlII J_Luj| <xuulaJl i 

<_ul_ij^ I_ »UslS| lubj^Lajj <(. d'l^JM_uj| Jj2j 

^_a Lljlsu-^l (j- 0 - 0 I ^_ uj 56 die djl£^x. 

dlj)lJ-oll jjJjlS JsJj-lL d' l~x.Ailj ((£JJUU <j^xa I ut 17j 

^jjji^xLJI JEx jXJ JdaJj dxSj ^-S (jAji _ ujjjjll ^JjlUI 

I jl La <_3 jJl 1 6jj_ua 6jj>ua JjlUI Jljla Jau_ail JslJj-ujJI 

. jX^_LiJ^xj <sLxjI £_a ^jiJoLuj CjLJIjlLII dut^ 

%90 ^ ^-uuLojlII dllj dSj 

jx jli ^_2 i»jljla-<-*al <jjJ _II auII dxS^Jl ^j_a 

JLsil ^Jl — clul ^Jl Jj-ol^p-O J^_ UJJ ^XJjJI 

^Jl jlaJLi 4dLa <6jl_ a_oj ^Jl ld^.1 JjlAj ^ l^fc (j-^ .^xLxJlj 

&I^xjI ^ITvIL J Jjlj < 1 -O I x <) Jjlj-OlJ <jLj 1~x Jj-o j <j\ X, a \ll 


dJld-A 




.cQ^j^. ^.J_Sj 4jLjlli J_S_uu^flj ^J^.^1 6jJaJ 

<jLj l~x a j_a j <LajiS _s <j_o l_^LxJI ^Jl jlalll _ < ~ UlJ l>° 

dJ Luj Ls_ij 1 c L3LJ^ a n 11 (^j\JlJ I dJ l^j^X dxl ^J-3 . Jl * < 11 > 

^x^Lrx^l dji^J-2^ £_C ^sl^JLi <jJ djl-2uL*-JI dlt ^jl-3 <<JU>lj>xnC 

jj-oj . LJI 4 ~xTn_ oj! La I j <jIjSjLII I J^_s L^J 4_Lsljll 

jxjlsJI ^Lkj 4-^ua.j ^jll ^ II jAilll jXJ 131 <j| J Sj-ll 

■ ■ dl a!\C. ^£jU &J ^j| J ^j- 0 - 3 <jX^La.^U < \ \ is~iX II 

< J^ * F> 


Night Sight (*) 
Rapid Eye Movement (^) 


(*)n 


%jJLa1 4_jJj 

£C -t-LL&J ixjj-i-aJI ^/txJ! lZJ JJ 

. Ljlc^L^.1 Cj l^j ^ 7 // 




jL LjljljlC.I jjJ_J 


jl /^(REM) sleep ^J-UI ^l—iul 2 ju j-<-aJI 

j-i_ui^> Ul9^ L>° cJIjLo 6j^lla <((^XJJ-II jX^j)) Ijl_I^xla.1 

<j| l-^-Lo :dJ^L^I^I 6d£. _l^LJl Lfl ^ a d2j < J_ Jlo 

CA^I cjl {ja < \ l^.l jJI <AjlUJI j\\x < VnI eA*-H 

^y> <JULJuJ <_il_2xli_<_ul ^jxlSLJjJ ^JA-S-II (j\ jl ^LodJI <LfljlJ j 


^ jjL-oJI jjjJI ^ 6jjl^11 5-culjdJI uu.x'j .^UjJI 

j5SVI jj-ca^jJI cBrain £l—jjJ/<Ly* £y> 2010/6 ^_All 

^jJI jj) A^>ll jt_ culo ^Jl 1 ^-Aj^.L^xj LjljljlC.I ^jl ^fLaILa.1 


I—<J-1a 


1 &Li*j| ^jl_ IjlJlII jJlA2 LgJjlO <jX^I_CX^fl 

■ 2x3^J ad lli ^-iJI <1 \ xlI <jl_a2L_ul 

^.jIxJI ^g-3 (Jj t I is^\^ I Ul ^| ^Jl!I <L_uljjJI di-La UJ dS j 

<£,^0^0 L> S <LUjH \ \ 11 UJ 4-UJJJ _ .UJlI-UJ-Ql \ 4 \ \ < 11 


• jXJjJI jX jj ^ J ^ C^l *-^1 (j-° 6dJj^ 

JJ—ui!l 6 jLjl3lII illaJI ^ —lixdJ joU-Ju^fl 

diJj (j-c VdJj .jX^I— a.^1 pLjjI dlj^lll (Jjj Jj^xj —ill dxiajll 

( jjj^jJL (jJAJ -&-> ddS —^-a^La.1 ( jC. jXjJijI- ujlcxU (jjj .axj ^dl_S 

JjlII d<uJ <2)_>djJL> _uj^fl d) _ujloj j <^*lj_uaJLj _ addlL 

IdAJ <<JLQ jl Lo jj ^JjlLj i L _UJ Jj-'- 0 jJJ 

^jjj 1^ J_a. I id 6^ 1 C. ^ ^ 1_o ^^ 1 a Vi ^ I (jAJua. UI ^j5LclA Lo 

<JLuaLuajLa.^V I ] <l-L!^JijI I> dxlld LoS j (^xJU^JI ^j^a^x..-uill 

dJ^jl _uj ^jJI j <^x^lll JLa-a ^_S <uua-uaixjLll j ^JLuaxJI jL^aJI 

l^J^I-ix Jixj 6j , aViLlq 6dslj dit)) _ujljjJI 6dA jld^l 


1^.\Jl-u) jJjlj lj_Aj)) : <L_kJ^Jjl> ^-jljuij <(( ^LjJI ^^La.1 L5 ic 


j^aJI jlkd jl ^ 

<_ujjlII j-dJI :J-jjd^-JI • ^_aj — <-^l\-xJ1 j) j — ^-jJjjJIj j-ujuJIj <£.LlLxLI djljlui^fl ioIjL^VI • 

ij_x. — j-jJjIU <_oL^j :4jjjj u-o JI # jj — ^Lx-uaJJ <t j-oj jdll <^j_uill • <—ollil — aj^lllj djVL£JJJ 

9- 

dj^lAJI dJ^La-c iJL ac • J_uioj — d-iLc.^ jlLxII j-JjlJ <_»jj_*_oJI <ju^jlII <u_uu_ujll :Lj^uj • ^.LojJI — ^j^LjJI — 
j-ujljJI j <_sLx-uaJIj <^LkU 4iUlll jl j :jla4 • ^jjjddll — j-jJjjLL! isu-ojVI 3j-dJI 5Jl^j i ^j-y^ 

<-ul\ \lll <^j_ulll :JLU • d^j52ll — olcj) \K1 lj c-L^-uaJI SdaJJsl <^j-ulll • <^xjd!l — j-jJjjLIIj 

j-jJjlil <jlAj j-dJI K j-dJI IcJjAXI • 6 jj&IaII — ^Jjlil ^xljJfcVI S>A • dJjjJu — djlcj ^llJ > kau^aJI 

.^IjULua — ^-jJjjLIIj j-ujulLI <jui^3lII jldll • ^LuajuJI jldll — iiLx-uaJlj 
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trappings gas could accelerate global 
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7 Radical Energy Solutions 


Most of these technologies may fail, but the ones that don’t 
could significantly alter how we generate energy and how 
efficiently we use it. 
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When tragedy strikes, most of us ultimately rebound 
surprisingly well. Where does such resilience come from? 
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The Orderly Chaos of Proteins 

By A. Keith Dunker - Richard W. Kriwacki 


To carry out critical work in cells, proteins must adopt specific 
rigid shapes-or so standard wisdom says. Yet many key 
proteins turn out to be quite floppy. 

LIFE SCIENCE 

Jane of the Jungle 

By Kate Wong 


Primatologist Jane Goodall shares insights from her 50 years 
among the chimpanzees of Gombe. 

MEDICINE 
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By Alan Aderem 


Biologists may have found a way to make effective vaccines 
against AIDS, tuberculosis and other difficult diseases. 
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New fish farms out at sea, and cleaner operations along the 
shore, could provide the world with a rich supply of much 
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